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Identification No. : MA 00225
%" Name of Dam: CLEVELAND BROOK RESERVOIR DAM

Town: HINSDALE
-.. County and State: BERKSHIRE, MA

Stream: CLEVELAND BROOK

Date of Inspection: 1 MAY 1979

BRIEF ASSESSMENT
..

The facility at Cleveland Brook Reservoir includes a 1,650 foot long earth -.
- dam approximately 71 feet high and 1140 feet of earth dikes, including a

80 foot long concrete spillway./ Dike A is approximately 17 feet high and is
perpendicular to the dam's right abutment. The earth embankments on each side

*, of the concrete spillway, which are located approximately 1700 feet southeast ,..
,"-' of Dike A, are known as Dike B and Dike C. A portion of the crest of Dike B

is depressed for 135 feet in length to form an overflow spillway. The
crest elevation of the remaining portion of Dike B and all of Dike C is
I foot lower than both the main dam and Dike A. Intakes are present at the
gatehouse on the main dam for water supply to the City of Pittsfield. A
reservoir drain is present beneath the main dam, but this structure has
not been maintained. A blowoff pipe from the 30-in. water transmission
main presently serves as a reservoir drain. The facility was originally
constructed in 1949 to provide water to the City of Pittsfield. The dam was
raised in height a total of 5 feet in 1963.

The dam is considered in fair condition due to observed seepage at the
main dam,) as well as at Dikes B and C. A 1977 report by the firm of Metcalf
and Eddy is available on the seepage observed at the right abutment of the
main dam. No prior investigations are known of the seepage at other
locations.

Based on the size classification, intermediate, and hazard classification,
high, in accordance with Corps of Engineers Guidelines, the spillway test
flood is the Probable Maximum Flood (PHF). Hydraulic analysis indicates

-*: that the spillways can pass the routed test flood outflow of 2,200 cfs with"'
approximately 0 .65 feet of freeboard remaining with respect to Dikes B and

-- C. The combined discharge capacity of both the main and overflow spillways
was estimated to be 6,480 cfs with the water surface at the top of dam.

Investigations are recommended to determine the signifigance of the .
seepage observed along the toe of the main dam and downstream from Dikes . .

B and C and to continue the monitoring of the piezometers and implement

remedial measures for control of the seepage at the right abutment of the '.

- main dam. Remedial measures recommended for this facility include the con-
tinued mowing of slopes, the filling of animal burrows, the repair of the

a77.I..% . . * . . . . . . .. . . . . . . . . . . . . . . . . . ..' - " 
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d-jr-r-., 7- V

.. protective casing at piezometer B-4, the removal of weed growth from
spillway concrete joints, removal of debris from spillway apron, repair
of deteriorated concrete at the reservoir drain, the clearing of debris

5 from the invert of the reservoir drain, the cleaning and painting of
the reservoir drain flap valve, .the placing of stones at the end of the
access bridge to the gatehouse, the removal of soil and vegetation from
the top of the blowoff structure and the cleaning of the blowoff structure
outlet channel. The Owner should develop a formal maintenance program,
operational procedure, emergency preparedness plan, and institute a
program of annual technical inspections. The remedial measures and

! recommendations should be performed within one year of receipt of this --

report by the Owner.
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This Phase I Inspection Report on ClevcJlad BroLk leistrvwit Ib,,.

has been reviewed by the undersigned Review Board members. In our

opinion, the reported findings, conclusions, and recommendations are

consistent with the Recommended Guidelines for Safety Inspection of

Dams, and with good engineering judgment and practice, and is hereby

submitted for approval.

OS HW. NGANJR., M R
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Engineering Division

CARNEY {l TERZIAN, CHAIRMAN
Chief, Structural Section

Design Branch
Engineering Division

APPROVAL RECOMMENDED:

10JOE B.FRYAr 2217

Chief, Engineering Division
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PREFACE

iis report is prepared under guidance contained in the Recommended Guide-
ines for Safety Inspection of Dams, for Phase I Investigations. Copies of .
iese guidelines may be obtained from the Office of Chief of Engineers,
ishington, D.C. 20314. The purpose of a Phase I Investigation is to
ientify expeditiously those dams which may pose hazards to human life or
operty. The assessment of the general condition of the dam is based upon
railable data and visual inspections. Detailed investigation, and analyses
ivolving topographic mapping, subsurface investigations, testing, and de-
iled computational evaluations are beyond the scope of a Phase I Investi- -.

ition; however, the investigation is intended to identify any need for such
:udies.

i reviewing this report, it should be realized that the reported condition
; the dam is based on observations of field conditions at the time of in-
ection along with data available to the inspection team. In cases where
ie reservoir was lowered or drained prior to inspection, such action, while
iproving the stability and safety of the dam, removes the normal load on
ie structure and may obscure certain conditions which might otherwise be de- • .
?ctable if inspected under the normal operating environment of the structure. * .
is important to note that the condition of a dam depends on numerous and

)nstantly changing internal and external conditions, and is evolutionary
1 nature. It would be incorrect to assume that the present condition of the
im will continue to represent the condition of the dam at some point in the
iture. Only through continued care and inspection can there be any chance I
iat unsafe conditions be detected.

iase I Investigations are not intended to provide detailed hydrologic and
,draulic analyses. In accordance with the established Guidelines, the test
ood is based on the estimated "probable maximum flood" for the region
Ireatest reasonably possible storm runoff), or a fraction thereof. Because , w
the magnitude and rarity of such a storm event, a finding that a spillway

11 not pass the test flood should not be interpreted as necessarily pos-
ig a highly inadequate condition. The test flood provides a measure of
'ative spillway capacity and serves as an aide in determining the need for
)re detailed hydrologic and hydraulic studies, considering the size of the
tim, its general condition and the downstream damage potential. .0a
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The gatehouse, spillway, reservoir drain structure and blowoff structure
are in generally good condition. Minor items requiring attention were
present at most of these structures. Seepage was noted around the
concrete walls of the spillway and reservoir drain outlet structure.
However, the flow at these locations appear to be seepage associated
with the dikes and main dam rather than with the structures themselves.

.0

.1
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d. Reservoir Area - The reservoir is surrounded by moderately
sloping, heavily forested hills. There is no development with-
in the watershed of the reservoir. There was no observed potential
for major slope failure into the reservoir which could result in
in waves that might overtop the dam or dikes. No conditions were .
noted which could cause a sudden increase in sediment load into
the reservoir. There have been no apparent alterations to the
surface of the watershed which could extensively effect the runoff
characteristics as they existed during the design of the facility.

e. Downstream Channel - The channel immc,liately downstream of the -
spillway is a flat, grassed waterway flowing to a drop inlet
about 5U feet from the spillway. The spillway outflow enters
the drop inlet and is carried under Frank Schnopps Brook via
two 18-in. culverts. The culvert capacity is normally exceeded
during the spring runoff season and the road is frequently - -

overtopped. Beyond Frank Schnopps Road the downstream channel . -
proceeds through an undeveloped swampy area to a culvert under
Old Windsor Road before joining Cleveland Brook which originates
at the downstream toe of the reservoir's main dam. The main dam
is about 2,000 ft upstream of the confluence of Cleveland Brook
and Schnopps Brook. Cleveland Brook follows a steep grade through
a slightly developed area to a flat area better known as the 0
Wachonah Country Club where it joins the East Branch of the
Housatonic River. The Wachonah Rejional High School is located
in this flat area on the left bank of the river. The channel
proceeds to Center Pond, through the middle of the Town of
Dalton, and then through a series of mill dams to a gravel pit
and railroad yard area on the east side of the City of Pittsfield.
It then flows through the City of Pittsfield before joining
with the West Branch of the Housatonic River to become the
Housatonic River. The Housatonic River meanders through the
southeastern portions of Pittsfield before entering the Town of
Lenox. There is moderate to high density development along the
river banks through the Town of Dalton and the City of Pittsfield.

3.2 Eval uation

The present performance of the main dam and dike embankments appears
to be generally satisfactory. However, because of seepage conditions
observed at the Main Dam and at Dikes B and C, the overall condition
of the project can be considered only fair. No conditions requiring
urgent remedial action were observed.

The observed seepage conditions at the Main Dam and at Dikes B and C
are not considered serious at this time. However, changes in the
quality or pattern of seepage could indicate the development of problems 0
within the embankments.

3-4
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2. The crest of each dike has a mowed grass cover as shown in
Photo No. 19. The crest elevation appears to be up to
about 0.5 ft. below the top of the spillway training walls.

3. The downstream slope of the non-overflow portion of Dike B
is grass and weed covered. No evidence of sloughing or other
instability was noted. The area below the overflow section
is broad, flat and mostly grass covered. There are some bare
spots and slight rutting on the downstream slope.

4. The downstream face of Dike C has a mowed grass cover. No
evidence of sloughing or other instability was observed. " :.'

5. Seepage was noted at the toe of Dike B, at the contact with
the left spillway training wall as shown in Photo No. 17.
Slight flow was evident but no evidence of soil particle move-
ment was discernible. The area below the spillway was wet and
soft.

6. Seepage was observed along both sides of the road below Dike C.
Slight flow was noted but no evidence of soil particle movement
was observed. A portion of this seepage may originate within
the right abutment area.

The main spillway shown in Photos 16 and 18 is in very good condition.
Some minor weed growth was observed in the concrete joints, minor
debris is present on the spillway apron and minor cracking was noted
at some of the construction joints. The downstream channel appears
to be overgrown with many young trees as shown in Photo 19. However,
the growth does not appear to be a significant obstruction to flow
at this time.

The intake gatehouse (control tower) as shown in Photos 8 and 9 appears
to be in very good condition. The only deficiency noted was that
the approach to the service bridge at the dam end is low as shown
in Photo 8.

The reservoir drain outlet structure shown in Photo 5 is in fair
condition. The base slab contains debris, which may prevent the flap
valve from operating. The top of the right concrete wall has started _
to deteriorate. Moss growth is present at the top of the concrete
head wall. The flap valve is rusted. A flow of water was noted to .i.

be exiting from behind both side walls. The downstream channel is
overgrown with marsh grass and some young trees.

The chamber containing the manually operated blowoff valve downstream
of the dam, as shown in Photo 10, was not accessible for inspection.
The top slab is covered with leaves, soil and minor vegetation.
The outlet pipe from the blowoff shown in Photo 11 has its invert
silted in. The outlet channel from the blowoff contains fallen
branches.

3-3
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6. Seepage which apparently exits from the toe drains was noted
near the drain outlet structure shown in Photo 5 and in the
low area below the gatehouse. Both areas were wet and marshy
below the toe, within 50 to 100 ft. of the base of the slope.
Flow was evident but no indication of soil profile movement
was observed.

7. Seepage was also evident at the embankment contact with the
right abutment, at the level of the berm, as shown in Photo 7.
Seepage flow at this location was estimated to be approximately -
1 to 2 gpm. No evidence of soil particle movement was observed.
The seepage condition at this location has been investigated
by Metcalf & Eddy. The seepage observed on 1 May 1979 appeared
to be similar to the condition described by Metcalf & Eddy in
a report dated 28 December 1976. The protective casing at
piezometer B-4 is broken.

c. Appurtenant Structures - The condition of the appurtenant structures
are as follows:

Dike A appears to be in good condition, based on the visual observations
outlined in the following remarks:

1. The visible portion of the upstream face has riprap wave protection
consisting of cobbles to 5 ft. pieces, extending to the crest as
shown in Photo No. 12. There are a few weeds growing in the riprap.
Otherwise, the riprap appears sound and in stable condition.

2. The crest is an asphalt-paved roadway, with grass and weed covered
shoulders as shown in Photo No. 13. the pavement appears to be
in good condition, except for minor cracking.

3. The downstream slope has a mowed grass and weed cover. No evidence
of sloughing, erosion or other instability was observed.

4. There is a wet, soft area downstream of the toe along the right
half of the embankment. The wet area is defined by the presence
of thick brush and small trees. This wet zone extends downstream
about 200 ft. to a swampy area where there is ponded water. No
evidence of flow or movement of soil particles was discernible. 0

The performance of Dikes B and C appears to be generally satisfactory.
However, because of the presence of downstream seepage, the overall
condition can be considered only fair. The observed conditions at
Dikes B and C area are outlined by the following remarks:

1. The visible portion of the upstream face of each dike and the
overflow portion of Dike B have riprap wave protection consisting
of cobbles to 5 ft. pieces as shown by Photos 14 and 19. There
are d few weeds growing in the riprap but generally the stones
appear to be sound and in stable arrangement.

3-2
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General - The Phase I visual examination of Cleveland Brook
Reservoir Dam was conducted on 1 May, 1979.

In general, the dam, dikes and spillway can only be considered
in fair condition due to observed seepage at various locations. -. 9
The reservoir level at the time of the site examination was
at elevation 1436.9.

Visual inspection checklist for the site visits are included in
Appendix A and selected photographs are given in Appendix C. S

b. Dam - Visual observations indicate that the present performance of
the Main Dam is, generally, satisfactory. However, because of
seepage conditions observed at the right abutment, the overall
condition of the dam can be considered only fair. The following
remarks outline the observed condition of the Main Dam embankment.

1. The visible portion of the upstream slope has riprap consisting
of cobbles to 5-ft. pieces extending to the crest as shown by
Photo No. 3. Weeds were noted growing between the stones and
a few stones were locally dislodged but generally the riprap
appeared to be sound and in a stable arrangement.

2. The crest has a mowed grass cover and is slightly rutted as shown
by Photo No. 2. There may be up to 0.5 ft. variation in crest
elevation. The grassed portion of the crest is about 13 to
14 ft. wide.

3. The downstream slope, as shown in Photo No. 4, has a mowed grass
cover with occasional cut weeds and stumps on the lower portion.
There is some uncut brush on the rock toe, near the right end.
Paved gutters along the berm are overgrown.

4. Two abandoned animal burrows were noted in the downstream slope.
One was located just below the berm, near the gatehouse and one
was about 300 ft. left of the gatehouse about 15 ft. below the
crest. The latter hole was probed about 7 ft. horizontally into
the embankment.

5. The lower portion of the downstream slope is somehwat irregular
and varies an estimated 0.5 to 1.0 ft. from plane. However, no . .
evidence of sloughing or other slope movement was discernible.

3-1
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SECTION 2: ENGINEERING DATA

2.1 Design - Design records for this dam are available at the offices of
-Mtca f & Eddy, 50 Staniford Street, Boston, Ma. Record drawings of
this facility are available at both the offices of Metcalf & Eddy
and the Department of Public Works, Pittsfield, Massachusetts. The
record drawings contain the subsurface exploration performed at the
site prior to construction. Copies of pertinent data on this facil- .*..-
ity are included in Appendix B of this report.

2.2 Construction - Construction reports for this project are located at
the offices of Metcalf & Eddy, 50 Staniford Street, Boston, MA.

2.3 Operation - No operation records other than the inspection reports
on the facility and water level readings at the reservoir were .
located. The design engineer, Metcalf & Eddy, completed a detailed
investigation of seepage occurring near the east abutment of the
existing dam and submitted their report in December 1976.

2.4 Evaluation

a. Availability - Documents described above are available at the
offices of Metcalf & Eddy, 50 Staniford Street, Boston, MA. A
portion of these documents are on microfilm and require time to
be made available. The original plans pertaining to the design
and construction of the facility in 1948 are available at the
Department of Public Works, Pittsfield, MA. The documents per-
taining to the alteration to the dam and appurtenances which
were done in 1963 are available at the offices of Metcalf &
Eddy.

b. Validity - The record drawings for this project were in excel-
lent agreement with the features observed in the field.

c. Adequacy - The available data, in combination with the visual
inspection described in the following section, is adequate for
the purposes of the Phase I investigation.

2-1-
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" (8) Cutoff ---Trench filled with "select impervious material"---

(9) Grout Curtain --------------- None known -------------

h. Diversion and Regulating Tunnel ----------------------- None

i. Spillways

Main Spillway

(1) Type -------------- Conc. broad crested weir w/provisions
for flashboards

. (2) Length of weir --------------------------------- 80 ft

(3) Crest elevation --------------- 1435 (1437 w/flashboards)

(4) Gates ----------------------------------------- None

(5) U/S Channel --------------------- Inv. El. 1425.7 (Level)

(6) D/S Channel ------------------------------- Stilling basin

Overflow Spillway .-- '-'

(1) Type ---------------------- earth embankment with riprap ..-

protection on 16 ft. wide crest

(2) Length of weir ------------------------------- 135 ft.

(3) Crest Elevation --------------------------------- 1439

j. Regulating Outlets - The 30-in. pipe reservoir drain is located
at approximately the center of the drain. A reinforced concrete .
structure is located at the inlet end of the drain. The structure
contains an inlet formed of concrete, a sluicegate at the up-
stream end of the pipe and the gate operator. The operating
level for the valve is at elevation 1390 which is below the reser-
voir water level at the normal pond elevation. The inlet invert
elevation is 1372. The reservoir drain ,discharges at the down-
stream toe of the dam through a flap valve into a reinforced. %
concrete structure with concrete energy dissipators. The reservoir
drain has not been maintained and since the gate operator is below

- the normal reservoir level, the facility is not considered to be
operational. A blowoff pipe from the 30-in. water transmission •
main located approximately 450 feet from the downstream toe of theS

* dam presently serves as the reservoir drain.

. . . *.%*.**4*.-**"** *
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d. Reservoir Length (feet)

3(1) Length of test flood pool -------------------------- 3550

(2) Length of Normal pool------------------------------ 3440

(3) Length of flood control pool ------------------------ N/A

e. Storage (acre-feet)

(1) Normal pool -------------------------------------- 4,928

*(2) Flood control pool---------------------------------- N/A

(3) Spillway crest pooi with 2-ft of flashboards -------- 5,230

*(4) Top of damn-------------------------------------- 6,022

*(5) Test flood pool ---------------------------------- 5,741

f. Reservoir Surface (acres)

*(1) Normal pool ---------------------------------------- 151

(2) Flood-control pool --------------------------------- N/A

(3) Spillway crest with 2-ft of flashboards-------------- 153

(4) Test flood pool ------------------------------------ 157 A

(5) Top of dam----------------------------------------- 162

p g. Embankments Dam Dike A Dikes B & C

(1) Type------------------Earth embankment ----------

(2) Length 1650 ft 690 ft 415 ft

(3) Height 71 ft max 17 ft max 11 ft max

(4) Top width 17.5 ft at 22 ft at 8 ft at
& elev. elev. 1442.0 elev. 1442.0 elev. 1441.0

*(5) Side slopes 7, 3 & 2:1 u/s 2:1 2:1
2.5 w/10 ft _..
berm D/S

*(6) Zoning Impervious core ---- Impervious core-
w/seini-imper- w/pervious D/S zone
vious arid per-
vious D/S zones

(7) Impervious Core --- central core of "select impervious material" ------
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a. Drainage Area - The drainage area consists of 1.5 square miles of '..

heavily forested and predominantly mountainous terrain. About
6 percent of the drainage area is flat upland marsh and 16 percent _____._

of the drainage area is Cleveland Brook Reservoir itself.

b. Discharge at Dam Site - There are no records of discharges at the
dam site.

(1). Outlet works size .......... 30-inch diameter at invert
elevation 1372.

(2) Maximum known flood at (lamsite.....Unknown I
(3) Ungated spillway capacity at top of dam (no flashboards)

4,850 cfs @ 1442 elev.

(4) Ungated spillway capacity at test flood elev. (with 2 ft. flashboards)
1,630 cfs @ 1440.35 elev.

(5) Overflow spillway capacity at top of dam
1910 cfs @ 1442 elev.

(6) Overflow spillway capacity at test flood elevation W'.

570 cfs @ 1440.35 elev. .,..

(7) Combined spillway capacity at test flood elev. (with 2 ft. flashboards)
2,200 cfs @ 1440.35 elev.

(8) Total project discharge at test flood elevation (with 2 ft. flash- """"
boards) 2,200 cfs @ 1440.35 elev.

c. Elevation (NGVD)

(1) Streambed at centerline of dam -------------------- 1371

(2) Test flood tailwater --------------------------- below elev. 1435 - -

(3) Upstream portal invert diversion tunnel -------------- N/A

(4) Normal pool ------------------------------------------ 1435

(5) Full flood control pool ----------------------------- N/A

(6) Spillway crest---------------- without flashboards---1435
with flashboards---1437

(7) Design surcharge (Original Design) --------------- 1438.7
(assume center 30-ft of flashboards collapsed (el. 1435), and
remaining 50 ft. at el. 1437)

(8) Top of dam ---------.-------------------------------- 1442

(9) Test flood design surcharge ----------------- ----- 1440.35
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h. Design and Construction Historx - The present Cleveland Brook
Reservoir Dam was designed in 1948 by Metcalf & Eddy Engineers,
Boston, Massachusetts and constructed by Tuller Construction Co.
in 1949. A note on the record drawing titled Main Dam - West
Section Plan states the following: "Sheeted cut-off trench back- ."' .
filled with selected impervious material. Trench abandoned between "
Sta. 10+46 and Sta. 11+76 because of flowing sand. Effective

m cut-off made at 160 ft (-) upstream from centerline of dam".
In a letter dated February 10, 1949 from the design engineer to the
Berkshire County Engineer, a copy of which is included in Appendix .L

B, the following statement is made: "A previous formation of sand
and gravel encountered under the upstream cutoff west of the brook
has made it seem advisable to deepen the cutoff excavation to a
depth of some 20 ft. below the brook level for a short distance
west of the brook. It is expected that the work on this cutoff
will proceed as soon as weather is favorable. In the west abutment,
the Contractor has elected to use open cut excavation in lieu of
the sheeted trench contemplated by the Contract drawings, and this
will be carried somewhat deeper than originally planned to reach
satisfactory impervious material."

In 1963, the firm of Metcalf & Eddy designed a modification to the
facilities to increase the reservoir height 5 feet. Shortly
thereafter, the dam, dikes and spillway were raised accordingly.
Due to observed seepage near the right abutment in the Winter of
1975, the same firm investigated the condition and prepared a
report for the City of Pittsfield in 1977.

i. Normal Operational Procedures - There are no formal operational
procedures currently in effect for this facility. The dam
is operated as a water supply dam according to the need for

Uwater in the City of Pittsfield. It appears to be well main-
tained and there appears to be dialogue about the dam between -.,
the City and design engineers on an as need basis.

.. 3 Pertinent Data - The elevation for the reservoir shown on USGS
Quadrangle Peru, Mass., 1973 is elevation 1429. The spillway crest
elevation prior to raising the dam was elevation 1430. It is not

" known whether the USGS Quadrangle shows the reservoir outline for
* the spillway crest prior to 1966 in which case there is a 1 foot

differential or the reservoir outline after 1966 in which case the .-
differential between the contract plans and the Quadrangle Sheet
would be 6 feet. All elevations shown in this report, therefore,
are based on the elevations shown on the record plans for the dam, -.
dikes and spillway which are assumed to be on NGVD (National Geodetic
Vertical Datum).
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feet below normal dike crest. The crest width in the overflow
section is 16 feet and protected by riprap placed on bank run
gravel. The upstream and downstream slopes are also protected
by riprap placed on washed stone and bank run gravel. The
approach and discharge slope to the overflow section is 2 horizontal
to 1 vertical, and is in the same plane as the non-overflow por-
tions of the dike.

The two dikes, Dike B and C, are separated by a reinforced
concrete spillway. The spillway has a weir length of 80
feet and a crest elevation of 1435.0. There are provisions

Oft for placing stoplogs to elevation 1437. The concrete weir and
sidewalls of the spillway are gravity sections. The approach
channel has an impervious soil blanket invert protected by
6 inches of bank run gravel. Immediately in front of the weir,
rock ballast has been placed on approximately a 1 to 1 slope.
Immediately downstream of the weir, the invert of the channel is
a reinforced concrete slab abutting up against the former spill-
way weir for the reservoir. The former weir has a crest eleva-
tion of 1430 and serves somewhat as an energy dissipator. The
concrete apron of the former weir extends down the channel
another 12 feet from the old weir. '-

C c. Size Classification - The hydraulic height of the dam is approximately

70 feet and the estimated total storage capacity at the top of the
dam is 6,022 acre-feet. According to guidelines established by
the Corps of Engineers, the dam is classified in the intermedi-
ate category based on both the storage capacity and the
height of dam.

d. Hazard Classification - The results of the dam failure analysis
indicates a high potential for loss of life and property. The flood
wave would pass through moderate to high density development areas
in the Town of Dalton and the City of Pittsfield. Scores of
residential homes, industrial and commercial buildings, and at
least one high school would be affected. Over ten roadway bridges
and about 7 mill dams would be overtopped. Consequently, the dam
is in the "high" hazard classification.

e. Ownership - The dam is owned by the City of Pittsfield, Massa-
chusetts. The Owner is represented by Mr. Gerald Doyle, Comis-
sioner of Public Works, 70 Alden Street, City Hall, Pittsfield,
MA 01201 (Phone: 413/499-1100). - _7

f. Operator - Mr. Alfonso Yovis, Superintendent of Water Department
is assigned responsibility for operation of the dam. His address
is Water Department, City of Pittsfield, 235 Tyler Street,
Pittsfield, MA 01201 (Phone: 413/443-6112).

g. Purpose of the Dam - Cleveland Brook Reservoir is part of the --- '
water supply system for the City of Pittsfield, Massachusetts.
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formed by a piece of 24-Inch cast iron pipe through the control . "
tower walls. Reinforced concrete structures with 2-inch cast
iron pipe screens in front form the inlets to the 30-inch
pipe intakes. The 24-inch cast iron pipe intake is protected
with a piece of cast iron grading. The intake invert elevations
are 1385, 1400 and 1415. The gate structure or control tower
is divided into 2 chambers by a reinforced concrete wall. Three
openings protected by screens, each 5 feet 4 inches high and 3
feet 6 inches wide penetrate the concrete dividing wall. The
invert elevation for the openings is elevation 1385. The 30-inch
water transmission main leading from the downstream chamber is
gated within the control tower. The floor stands for the gate
valves are manually operated and located on the operating floor
within the control tower at elevation 1438. A bridge from the
crest of the dam provides access to the control tower. The
30-inch water supply transmission main has a blowoff approximately
450 feet from the downstream toe of the dam. The 30-inch trans-
mission main is also valved just downstream of the blowoff pipe.

Dike A has a maximum height of approximately 17 feet and a crest
width of 22 feet. A paved roadway goes over the crest of the
dike. The upstream and downstream slopes are 1 vertical to 2
horizontal. The upstream face of the dike is protected by rip-
rap placed on washed stone. The downstream face of the dike is
loamed and seeded. The core of the dike is constructed of
impervious material with pervious material at the downstream
toe. A cutoff trench filled with impervious material to a point
6 feet below the normal foundation of the dam is present at or
near the center of the dike.

A 78-inch RCP diversion conduit, which may provide additional
flow into the reservoir from Cady Brook and the East Branch of
the Housatonic River, passes under Dike A and outlets into
Cleveland Brook Reservoir. A reinforced concrete energy dissi-
pator structure, having an invert elevation of 1408.0, forms the -
transition between conduit and reservoir. The structure is
located approximately 70 feet into the reservoir from the toe
of Dike A. Flow regulation is accomplished at the diversion structures
located on Cady Brook (inv. elev. 1471.0) and at the East Branch of
the Housatonic River (inv. elev. 1471.5). No means of flow regulation
is present at Cleveland Brook Reservoir.

Dikes B and C at the spillway structure have a maximum height of IN.
approximately 11 feet. Dike C and the non-overflow portions of
Dike B have a crest width of 8 feet and side slopes of I verti-
cal to 2 horizontal. The upstream portion of these dikes are
protected by riprap placed on washed stone and bank run gravel.
The crest and downstream faces of the dikes are loameJ and
seeded. The core of the dikes are constructed of impervious
material with a small area of pervious material at the down-
stream toe. A cutoff of select impervious material extending
approximately 3 feet below the normal foundation of the dike is
present at the centerline. Dike B, the most northerly of the -
two dikes, has a 135 foot long overflow section. The crest ele-
vation of the overflow section is elevation 1439, which is 2

1-3
S V V V _ 53 3 3 V W'A-.-.=,v , .

:-. . .- - -". . . - V.. -_- . .-- - .-- . . - - -.-'> -i ' ---Zp-" •- -- ;: -I--],.-.---.",..,t-,



b. Description of Dam and Appurtenances The impoundment struc-
tures at Cleveland Brook Reservoir include a 1,650 foot long
earth dam, an adjacent 690 foot long earth dike (Dike A) and a
415 foot long earth dike and spi N'ray complex. The water supply
intakes, the water supply gate structure and the reservoir drain
are located at the main dam. A diversion conduit passes under
Dike A and discharges into Cleveland Brook Reservoir near the
dike's upstream face. The earth embankments on each side of the
80 foot long concrete spillway are known as Dike B and Dike C.
A portion of Dike B is depressed for 135 feet in length to form
an overflow spillway.

The main dam is a zoned earth embankment with a maximum height
of 71 feet and a crest width of 17-1/2 feet. The upstream slope
varies with a 1 vertical to 7 horizontal slope below elevation
1390, 1 vertical to 3 horizontal below elevation 1420 and 1 ver-
tical to 2 horizontal below the crest of the dam at elevation 1442.
The slope of the downstream face of the dam is 1 vertical to
2-1/2 horizontal with a 10-foot berm approximately at mid-height
of the dam. The upstream face of the dam is protected with rip-
rap bedded on washed stone in the upper regions and bank run
gravel in the lower regions, all founded on a selected imper-

.* vious blanket. The crest of the dam and the downstream face of
the dam is loamed and seeded. The main core of the dam is of
impervious material with a semi-impervious material and imper-
vious material towards the downstream base. Selected pervious
material is utilized as a toe drain for the dam. A cutoff
trench of selected impervious material was placed along the
upstream toe of the dam and at the higher portions of the dam an --

additional cutoff trench of selected impervious material was
placed near the center of the dam.

A reservoir drain passes under the dam at approximately the cen-
ter of the dam. The drain is a 30-inch pipe with concrete seep
collars. A reinforced concrete structure is located at the inlet 6
end of the drain. The structure contains en inlet formed of -**.-
concrete, a sluicegate at the upstream end of the pipe and a manual
gate operator. The operating level for the valve is at eleva-
tion 1390 which is below the reservoir water level at the normal
pond elevation. The inlet invert elevation is 1372. The reser-
voir drain discharges at the downstream toe of the dam through a 0
flap valve into a reinforced concrete structure with concrete
energy dissipators.

A 30-inch water supply transmission main passes under the dam at
approximately 1/3 of the distance in from the right abutment to
a 15-foot internal diameter gate structure or control tower.
There are three intakes to the structure. The two lower intakes
are 30 inch diameter cast iron pipes while the upper intake is
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

CLEVELAND BROOK RESERVOIR DAM
MA 00225

SECION 1: PROJECT INFORMATION

1.1 General . ..

a. Authority - Public Law 92-367, 8 August 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to ini-
tiate a national program of dam inspection throughout the United
States. The New England Division of the Corps of Engineers has
been assigned the responsibility of supervising the inspection
of dams within the New England Region.

Camp Dresser & McKee Inc. has been retained by the New England
Division to inspect and report on selected dams in the State of
Massachusetts. Authorization and notice to proceed was issued
to Camp Dresser & McKee Inc. under a letter of 27 March 1979,
from Colonel John P. Chandler, Corps of Engineers. Contract No.
DACW 33-79-C-0053 has been assigned by the Corps of Engineers for :-. ..

this work. Haley and Aldrich, Inc. has been retained by Camp .
Dresser & McKee Inc.for the soils and geological portions of the
work.

b. Purpose - The primary purpose of the investigation is to:

(1) Perform technical inspection and evaluation of non-Federal -.-.
dams to identify conditions which threaten the public
safety and thus permit correction in a timely manner by
non-Federal interests.

(2) Encourage and assist the States to initiate quickly effec-
tive dam safety programs for non-Federal dams.

(3) Update, verify and complete the National Inventory of Dams.

1.2 Description of Project

a. Location - Cleveland Brook Reservoir Dam is located on the south
side of Frank Schnopps Road between Old Winsor Road and Stone
House Road in the Town of Hinsdale, Massachusetts, as shown on
the report's Location Map. The dam is at the headwaters of
Cleveland Brook approximately 2 miles upstream of its confluence
with the East Branch of the Housatonic River in Dalton, Massa-
chusetts. The coordinates for the dam are 73 degrees-06.9 min-
utes longitude and 42 degrees-28.2 minutes latitude.
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures - Although there is an informal routine for the operation
of the dam, there is no wriLten procedure.

4.2 Maintenance of Dam - It appears that there has been systematic main-
P.2] tenance of the dam and dike embanKments.

4.3 Maintenance of Operating Facilities - The maintenance of the operat-
ing facilities is performed primarily on a demand basis. There is
no written formal procedure established for the maintenance of the - -
operating facilities. The operating facilities are primarily for

* - the tvansmission of water to the City of Pittsfield and are operated
as a part of performing this task. It was reported that the reser-
voir drain is not used on a regular basis and it is not maintained
in operating condition. The center 30-ft. of the 80-ft. long by

* 2-ft high flashboards were designed to fail under an 0.5-ft. head.

4.4 Description of Any Warning System in Effect - There is no formal -.- -

established warning system or emergency preparedness plan in effect
for this structure.

4.5 Evaluation - Maintenance of the facility is being performed on an
informal basis. The dam, dikes and spillway appear to have had
systematic maintenance. It is recommended that a written mainte-
nance procedure be compiled based on the maintenance work currently
being performed in an informal manner. The maintenance procedure
should include the maintenance of the reservoir drain. Formal oper-
ational procedures and warning systems and emergency preparedness
plans should be established for the dam.

4-1
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

- a. General - The impoundment structures at Cleveland Brook Reservoir
include a 1,650 foot long earth dam, a 690 foot long earth dike
and a 415 foot long earth dike including an 80 foot long concrete
spillway. The earth embankments on each side of the concrete
spillway are known as Dike B and Dike C. The crest of Dike B
is depressed (El. 1439) for 135 feet in length to form an overflow
spillway. Crest elevation of Dike B and C is 1441 while the crest
of Dike A and the main dam is at elevation 1442. The spillway
crest is at elevation 1435 with no flashboards. Up to 2 feet of
flashboards may be placed at the spillway.

Cleveland Brook Reservoir is located about at the headwaters of
Cleveland Brook, approximately 2 miles upstream of its confluence
with the East Branch of the Housatonic River. The reservoir

IL serves as a water supply to the City of Pittsfield located about
7 miles downstream. Basically, the reservoir is a high-surcharge-
low spillage project. -' .]*.]

b. Design Data - Metcalf & Eddy Inc., 50 Stanford Street, Boston,
Massachusetts designed Cleveland Brook Reservoir in 1948, as well
as the subsequent modifications in 1963. Hydraulic and hydrologic
design data for the reservoir is in storage and not readily available.
Some hydraulic/hydrologic information was retrieved and is presented
in Section 1.3 and in Appendix B. In addition, a complete set of
plans for the project was obtained from the ;ity of Pittsfield and
selected drawings are included in Appendix B. According to the
design data included in Appendix B-19 and B-20, the design flood
peak inflow was 2,000 cfs.

c. Experience Data - No records of past floods are available for the
dam site. Frank Schnopps Road, located about 90 feet downstream
of the spillway, is normally flooded during the spring runoff.

d. Visual Observation - At the time of the inspection in 1 May 1979, no

there was 2 feet of flashboards in place at the spillway. Both the
main spillway and the overflow spillway appeared in good hydraulic
condition. It was noted that the twin 18-inch culverts under Frank
Schnopps Road provide limited hydraulic capacity and major discharges
would flow over the roadway.

5-1

-................................... ""............-............-...-."N-.-.



L I.....

e. Test Flood Analysis Based upon the Corps of Engineers Guidelines, ": .
the recommended test flood for the size (intermediate) and hazard
potential (high) is the the PMF (Probable Maximum Flood). The

II! PMF was determined using the Corps of Engineers Guidelines for
"Estimating Maximum Probable Discharges" in Phase I Dam Safety
Investigations. The watershed terrain is generally "rolling" with
a small marshy area in the southwest corner. The peak inflow rate -.-.-

for the 1.5 square mile watershed was determined to be 2,200 cfs/sq. mi.
which yields a PMF inflow of about 3,350 cfs.

The evaluation of the effects of the test flood inflow is based
on a spillway crest elevation of 1437. This assumes 2 feet of flash-
boards in place and corresponds to field conditions at the time of
the inspection. Given this assumption, and the storage and spillway
characteristics of the reservoir, the routed test flood outflow is
about 2,200 cfs at a stage of 1440.35. The test flood overtops
the overflow spillway by 1.35 feet with 1.65 feet of freeboard
remaining with respect to the main dam and Dike A, and 0.65 feet of
freeboard with respect to Dikes B and C. The depth of water above
the flashboards is about 3.35 feet.

The immediate downstream channel has adequate capacity to carry the
test flood without creating tailwater effects at the main and
overflow spillways. Some flooding will occur at Frank Schnopps Road
and at areas further downstream.

f. Dam Failure Analysis - Based on Corps of Engineers Guidelines for
estimating Dam Failure Hydrographs, and assuming a failure would
occur along 40 percent of the mid-height length .of the dam structure
(434 feet), the peak failure outflow is estimated to be about ' .-
427,000 cfs. As a result of a dam failure, Old Windsor Road would
be over-topped by about 25 feet in the flatter reaches and about
20 feet in the steeper reaches. About twelve (12) dwellings would
be affected along the reach where Cleveland Brook winds around Old
Windsor Road to the Wahconah Country Club. Cleveland Brook joins
the East Branch of the Housatonic River at the Wahconah Country
Club. The depth of flow through the country club would be about
25 feet at the center-line of the channel. The Wahconah Regional
High School and several dwellings on the left bank plus over forty t-
(40) dwellings on the right bank would be affected. The water
depth over the bridge on the road connecting Routes 8 and 9 just
downstream of the country club would be in excess of 10 ft. The
dam failure outflow would then flow through Center Pond affecting
scores of dwellings on both sides of the channel the Town of Dalton
affecting scores of dwellings on both sides of the channel banks.
The dam at Center Pond, as well as the six (6) mill dams downstream,
would be overtopped. Five mills, together with many homes and
a sewage disposal area would be affected between Center Pond and
Hubbard Avenue. In the reach between Hubbard Avenue and East
Street, several industrial buildings and a few dwellings would be
affected. The estimated water surface elevation at the Penn
Central Railroad bridge, which is just upstream of East Street,
would be about 994 feet but the bridge would not be overtopped.
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Downstream of East Street the dam failure outflow would wind through
the City of Pittsfield overtopping several bridges and affecting-
development on both banks of river before reaching a point beyond
Holmes Road where no further hazard would be expected.

It is clear that the dam failure outflow resulting from the failure
of the Cleveland Brook Reservoir Dam would create a high potential
for loss of life and property. Accordingly, the dam is classified
in the high hazard category.

L!
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SECTION 6: STRUCTURAL STABILITY .

6.1 Evaluation of Structural Stability

a. Visual Observations - There was no visible evidence of dam, dike
or spillway instability during the site examination on 1 May, -.-

1979. Seepage was observed at the downstream toe of the right
abutment of the main dam and at dikes B and C. The condition at the
first main dam was first reported late in 1975 and observed during
the site examination. Based on the report on the seepage and
obervations made during the visual examination, it is not considered
to pose an immediate hazard to the stability of the downstream slope.

b. Design and Construction Data - The design drawings for the con-
struction and later modification of Cleveland Brook Reservoir
Dam, copies of which are included in Appendix B, show cross-
sections for the dam and dikes that incorporate the various
usual features of dam design. While construction data for this
project has not been reviewed, the design configuration appears
reasonable. Assuming that the dam was constructed in accordance
with the drawings, using materials with satisfactory permeabil-
ity and filter characteristics, it would be expected to be ade-
quately stable under static loading conditions.

3c. Operating Records - No records of embankment performance under
prior maximum loading conditions are available. No instrumentation
observations are available except for piezometer data obtained
by Metcalf & Eddy in connection with their investigations of seepage
at the right abutment of the Main Dam. These piezometer data, as
reported by Metcalf & Eddy, do not indicate the need for urgent
remedial measures with regard to stability of the Main Dam embankment.

d. Post-Construction Changes - The height of the dam, dikes B and C
and the spillway were raised 5 feet in 1966. Dike A was raised
6 feet during the same modification. No other post-construction
changes are known.

e. Seismic Stability - Cleveland Brook Reservoir Dam is located near the
boundary between Seismic Zones 1 and 2 and in accordance-with
Recommended Phase I Guidelines does not warrant seismic analysis.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition - The visual examination of the Cleveland Brook Reservoir
Dam and dike embankments revealed no conditions which warrant
urgent remedial action. However, because of seepage conditions

-- observed at Main Dam and at Dikes B and C, the overall condition .
of the project can be considered only fair.

b. Adequacy of Information - The evaluation of the dam and dike
embankments has been based primarily on the visual examination, .
consideration of available documents and past performance and
application of engineering judgement. Generally, the information ,
available or obtained was adequate for the purposes of the Phase I
assessment. However, it is recommended that additional information
relative to embankment seepage be obtained as outlined in Section
7.2.

c. Urgency - The recommendations for additional investigations and •
remedial measures, outlined in Sections 7.2 and 7.3, respectively,
should be undertaken by the Owner within one year after receipt
of this report.

i d. Need for Additional Investigations - Additional investigations S
should be perfo,,med as outlined in Section 7.2.

7.2 Recommendations

3 It is recommended that the Owner arrange for the following investigations - i
to be performed by a qualified registered professional engineer.

1. Evaluate the significance of the seepage conditions observed along
the toe of the Main Dam and downstream from Dikes B and C. Con-
sideration should be given to the effects of seepage conditions
relative to long term embankment stability and an assessment of
the need for remedial measures should be made.

2. Continue monitoring of piezometers installed near the right abutment -

of the Main Dam and implement remedial measures to control the
seepage condition at that location.

The Owner should implement corrective measurse as required, based on
the results of the above engineering evaluations.
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*,- 7.3 Remedial Measures

a. Operation and Maintenance Procedures - It is recommended that
the following remedial work be undertaken by the owner to correct
deficiencies noted during the visual examination.

1. Continue to mow slopes at least once a year to permit visual
inspection. -0

* 2. Animal burrows in the embankments should be filled. An
annual inspection should be made to check for burrowing
activity and corrective action should be taken as required.

* 3. Seepage conditions should be visually monitored on a regular
basis at least until an assessment of the need for remedial
measures is completed.

4. Repair protective casing at piezometer B-4.

5. Remove weed growth from concrete joints at the main spillway
and remove debris from spillway apron.

* 6. Repair deteriorated concrete, clean debris from the base slab
and clean and paint the flap valve at the reservoir drain
outlet structure. Check the outlet valve to ensure it is
operational.•_0

7. Place stone at the dam end of the access bridge to the gate-
house to bring approach to walkway grade.

8. Remove soil and vegetation from the top of the blowoff structure
and clean the outlet channel.

9. Develop a formal maintenance program, operational procedure,
emergency preparedness plan and warning system in cooperation
with downstream communities.

10. Institute a program of annual technical inspections.

7.4 Alternatives

* There are no practical alternatives recommended.

7-2
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APPENDIX A

INSPECTION TEAM ORGANIZATION AND CHECK LIST

Page No.

VISUAL INSPECTION PARTY ORGANIZATION A-1

VISUAL INSPECTION CHECK LIST

Embankment: Dam A-2, A-3 -.

Embankment: Dike A A-4
Embankment: Dike at Spillway (Dikes B & C) A-5
Main Spillway A-6
Outlet Works (Blow Off) A-7
Control Tower & Service Bridge A-8 .0
Special Structure (Drainage Outlet Structure) A-9

U S

'- .



- er -r - w'. 'v - --- -1 t 'L w. -. . - -, *, . . -

VISUAL INSPECTION PARTY ORGANIZATION

NATIONAL DAM INSPECTION PROGRAM

DAM: CLEVELAND BROOK RESERVOIR DAM Q

DATE: 1 MAY 1979 -K
TIME:_1345

WEATHER:BrokenClouds -650 F 10 to 15 mph wind

WATER SURFACE ELEVATION UPSTREAM: 2' of flashboards in place -water .
is one inch below top of flashboard

STREAM FLOW: No Flow

INSPECTION PARTY:

1. Roger H..Wood, CDMC

2. Joseph E. Downing, CDM

3. John Critchfield, H&A

4. Douglas G. Gifford, H&A

PROJECT FEATURE INSPECTED BY REMARKSW

1. Spillway and Gatehouse Roger H. Wood

2. Embankments Douglas G. Gif ford

3.S

4.

PRESENT DURING INSPECTION:
0-

1. John Razzano -Pittsfield Water Dept.....

2.

3._ _ _ _ _ _ _ _ _- -

APPENDIX A-1
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: CLEVELAND BROOK RESERVOIR DAM DATE: i MAY 1979

EMBANKMENT: DAM BY: DCG & JWC

CHECK LIST CONDITION

1. Upstream Slope 1.
a. Vegetation a. Few weeds growing in riprap.

b. Sloughing or Erosion b. None observed.

c. Rock Slope Protection c. Riprap (cobbles to 5 ft. pieces)

Riprap Failures to crest. Generally good condi-

d. Animal Burrows tion, a few stones locally dis-
lodged.

2. Crest d. None.

a. Vegetation
b. Sloughing or Erosion 2.

c. Surface Cracks a. Grass, mowed.

d. Movement or Settlement b. Slightly rutted.
c. None observed.

3. Downstream Slope d. Crest elevation varies up to

a. Vegetation + 0.5 ft. (est.).

b. Sloughing or Erosion -
c. Surface Cracks 3.

d. Animal Burrows a. Grass, mowed on upper portion.

e. Movement or Cracking near Lower portion has grass, weeds
toe (cut) with occasional stump cut

f. Unusual Embankment or flush, up to 8 in. dia. Some

Downstream Seepage brush on rock toe near right end.
g. Piping or Bc ls Paved gutters overgrown.
h. Foundation Drainage b. Slope surface is irregular (est.

Features 0.5 to 1.0 ft. variation from

i. Toe Drains plane), esp. lower portion. No
apparent sloughing.

4. General c. None observed.

a. Lateral Movement d. Two abandoned burrows noted. One
b. Vertical Alignment just below berm, below gatehouse,
C. Horizontal Alignment one about 300 ft. left of gate-

d. Condition at Abutments and house and about 15 ft. below

at Structures crest. The later hole about 7 ft.
e. Indications of Movement of into slope. -.-

Structural Items e. None observed.

f. Trespassing f. Seepage from toe drain exits in
g. Instrumentation Systems area of drain outlet structure

and in low area below gatehouse.
Both areas wet and marshy, withi"
50 to 100 ft. of toe. Flow evi-
dent but no apparent soil move-
ment. Seepage also emerging at
embankment contact with right
abutment, at level of berm.
Seepage flowing along contact at
toe at 1-2 gpm. No apparent soil
movement.

g. None observed.

APPENDIX A-2

* - S S S S . U - S-. --



VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: CLEVELAND BROOK RESERVOIR DAM DATE: 1 MAY 1979
EMBANKMENT: DIKE A BY: DG &JWC

CHECK LIST CONDITION

1. Upstream Slope l.
a. Vegetation a. Weeds growing in riprap.
b. Sloughing or Erosion b. None observed.
C. Rock Slope Protection - c. Riprap to crest, cobbles to 5 ft.

Riprap Failures pieces, good condition.
d. Animal Burrows d. None observed.

2. Crest 2.
a. Vegetation a. Paved road 22 ft. wide, grass
b. Sloughing or Erosion and weeds along edges.
c. Surface Cracks b. None observed.
d. Movement or Settlement c. Occasional cracks in asphalt

pavement.
3. Downstream Slope d. None observed.

a. Vegetation
b. Sloughing or Erosion 3.
c. Surface Cracks a. Grass & weeds, mowed.
d. Animal Burrows b. None observed.
e. Movement or Cracking near c. None observed.

toe d. None observed.
f. Unusual Embankment or e. None observed.

Downstream Seepage f. Area extending D/S from right
g. Piping or Boils half of embankment is wet and
h. Foundation Drainage soft. No evidence of flow or soil

Features movement. Wet area extends about
i. Toe Drains 200 ft. D/S to swampy area, where

water is ponded.
* 4. General g. None observed.

a. Lateral Movement h., i. None known.
b. Vertical Alignment
c. Horizontal Alignment 4.
d. Condition at Abutments and a. None observed.

at Structures b. Good. Crest approx. 5.0 ft.
e. Indications of Movement of above water.

Structural Items c. Dike curved. Crest width approx.
" f. Trespassing 25 ft. D/S slope approx. 2H to --

g. Instrumentation Systems lV.
d. Good.
e. None observed.
f. Minor.
g. None known.

APPENDIX A-4
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: CLEVELAND BROOK RESERVOIR DAM DATE: 1 MAY 1979

EMBANKMENT: DIKE AT SPILLWAY (DIKES B & C) BY: DGG & JWC

CHECK LIST CONDITION

1. Upstream Slope 1.
a. Vegetation a. Grass mowed.
b. Sloughing or Erosion b. None observed. __

c. Rock Slope Protection - c. Riprap from cobble size to 3 ft.

Riprap Failures extends to crest level.

d. Animal Burrows d. None observed.

2. Crest 2.
a. Vegetation a. Grass, mowed, central 3.0 ft. at

b. Sloughing or Erosion dike B utilized as emergency

c. Surface Cracks spillway; riprap from cobble size

d. Movement or Settlement to 3 ft. placed on spillway area.
b., c., d. None observed.

3. Downstream Slope
a. Vegetation 3.

b. Sloughing or Erosion a. Grass mowed.
c. Surface Cracks b., c., e., e. None observed.

d. Animal Burrows f. Subgrade of roadway below dike C
e. Movement or Cracking near saturated; source could be com-

toe bination of seepage beneath dike
f. Unusual Embankment or C and runoff from marshy high

Downstream Seepage ground beyond roadway. Some seep-
g. Piping or Boils age at downstream toe at left

h. Foundation Drainage training wall at dike B; no soil
Features particle movement observed.

i. Toe Drains g. None observed.
h., i. None known.

4. General
a. Lateral Movement 4.

b. Vertical Alignment a. None observed.

c. Horizontal Alignment b. Dike B crest 3.2 ft. above water

d. Condition at Abutments and level; emergency spillway top

at Structures of riprap 2,0 + ft. above water

e. Indications of Movement of level; overtopping flow would
Structural Items begin 1.0 + ft. below top. of

f. Trespassing riprap.

g. Instrumentation Systems c. Consistent with design; no dis-
placement noted.

d. Good.
e. None observed.

f. Minor; tire tracks in grassed
area downstream of emergency
spillway.

g. None observed.

APPENDIX A-5
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: CLEVELAND BROOK RESERVOIR DAM DATE: 1 MAY 1979

SPILLWAY: MAIN BY: R. WOOD -0

CHECK LIST CONDITION

1. Approach Channel 1,
a. General Condition a. Excellent.
b. Obstructions b. None
c. Log Boom etc. c. None

2. Weir 2.
a. Flashboards a. 2' of flashboards in place good
b. Weir Elev. Control (Gate) condition.
c. Vegetation b. None except flashboards.
d. Seepage or Efflorescence c. Minor (grass in joints).
e. Rust or Stains d. Surface wet - none observed.
f. Cracks e. Surface wet - none observed.

g. Condition of Joints f. Surface wet - none observed.
h. Spalls, Voids Or Erosion g. Generally good see also c.
i. Visible Reinforcement h. Laitance flaking off several
j. General Struct. Condition locations.

i. None observed.
3. Discharge Channel j. Very good.

a. Apron
b. Stilling Basin 3.
c. Channel Floor a. Concrete apron - much grass in
d. Vegetation joints, some rocks on apron.
e. Seepage b. Concrete sill, few spalls left
f. Obstructions side - appears to be from vandals
g. General Struct. Condition with rocks.

c. Immeidate channel well grassed to --

4. Walls road.
a. Wall Location d. See c.
(1) Vegetation e. Not observable.
(2) Seepage or Efflorescence f. Channel downstream of road over-
(3) Rust or Stains grown many young trees.
(4) Cracks g. Spillway itself and drop inlet in
(5) Condition of Joints good condition.
(6) Spalls, Voids or Erosion
(7) Visible Reinforcement 4.
(8) General Struct. Condition a. Side Walls

(1) None observed.
(2) Seepage at junction of new & old

concrete (at face). Seepage from
behind or just below D/S end of
walls.

(3) None observed.
(4) Shrinkage cracks & surface craz-

ing right wall.
(5) Construction joints cracking.
(6) None observed.
(7) None observed.
(8) Good.
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

AM: CLEVELAND BROOK RESERVOIR DAM DATE 1 MAY 1979

UTLET WORKS: BLOW OFF BY: R. WOOD

HECK LIST CONDITION

Inlet 1. See control tower.
a. Obstructions
b. Channel 2.
c. Structure a. Valve vaults - concrete moss
d. Screens covered. -

e. Stop Logs b. N/A
f. Gates c. N/A

d. Valves not operated recently.

Control Facility e. Buried, not observable.
a. Structure f. None observed.
b. Screens
c. Stop Logs 3.
do Gates a. Concrete in good condition moss

e. Conduit covered.
fo Seepage or Leaks b. None observed.

c. Invert silted, branches in outlet

Outlet channel. 0
a. Structure d. None observed.

b. Erosion or Cavitation
c. Obstructions 4. Gates manually operated.

d. Seepage or Leaks a. f. Not applicable.

I. M1echanical and Electrical 6
a. Crane Hoist
b. Hydraulic System
c. Service Power
do Emergency Power
e. Lighting
f. Lightning Protection

3. Other

APPENDIX A-7
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12. R-m~r-ks Pc7~n~tni fFully Explain]

Mr. L. Newbil-, J. Pierce, and A. Gerlach, from-. the Pittsfield

Vat~r Dtjpertinen t were prcsent at the inspection.

The dea;; apn (?rs to be in tood condition. There is no settl..Ciit

in ,h~e b~o~itor sloughing on tho slopes;. The top of the damn and the dewn ~
streeea sl.)r are well. Tocdhere is a fairly heavy brmo-h growth on the be..er

K-u ;eiwC the LC'w, Lat Laof nd~lOr collcer":,.

icspillway is in good condition, at the pretsent ti;no there are

241, of fldsh toard3 in place. There is no eviduice of cracks, spaling, or

The Pittifild Water Depcrtrxent i., doing a good job in checking and

leastmlij.'tid sdLja.

1. Saf X

ilnor rf oiis nra:,d.ci

3. Cn l't 1ly Si ra-mjnr rcpairs nc-cdtd___

5. P. sorvei r im-mricrmcr t nr 1iwr x i s ts [,nxpl ijii]

r. 'l ra ilSECtif n list_

APPENDIX B-10.
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L-e.:A

Cc,r.stre,ri F,:Cc of Cr n: C, mditicir: I. Cood 2 fPCQir, __

3. 1jor ruL-:.irt 'S Uro-j't r oi irs

-lr i,, ---- --- ~ -

Em, r,,ct icy Spi I lw.': Grditon: I. Cced .2. :imcr R- ;iirs _____

oc ri fit s ~ - r

':: tcr lIcv, 1 timic of inislpeCtion: 8 ft. Dcv iclov x

tor. of c~ _

orincip-31 scillwvv X

rt lrrof______f______(______ _____

Crov-t, [Tr, s ,id ly-usli )q Er'. v~rnicnt x

Ani, ,l urrors 5--id !.snouts __________ ________

Th'cto Sion -s or ton of m______

Cr, C., d r C~--lAd cior

Lvi,-rick ri S _____________

E v idrc c o f P ic p ________-------

F rces in r- n

L, iks

Trc-,Jj a.iA/: iri incd 3 i flow ---

Cloq(;, d cr dool '.ki Sril 1 03'/
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INSPECTIOCl REFU~T - DS AND FESLRVCIPS

1I Location: C i ty/ Town ~I~AI .l Di No. 1-?-] -32-1,

Name of Damn Clvl> cs-winspocte by: r ) j,-~1

C\lt3r/5: jer: A s s L? s cr

1.eq. of C3sPers. Ccntact _______

1 . City of Pittsfi'eld C it'v l I P i tt ff ld jt3.l4
Ca Ci ty/lAvn Stta T ,i . No .

2.
1. C -il/ lo lStata .10

3. ___ __ __ __ _ .

anle St. N. C i tj/Town State mol . to.

C r' ta!,c r [if anyl c.q. u'r r-'-', - lint rnn230,(pcintcd by absentee
owic r appcintcd 5y mlti oc qncrs.

-- fcj- -- - 4t -1100 !o._
-CT fy/Tovi: -- t-a

4.
-. of Pictur .s t !hon 3 j

Ccnrtp of h'azard: Eif Car should fail conrlfitclyJ*

1 . '1 nor .2. !Wodarate ________

3. Soeo.4. Disastrous S
"-This ratino may ch.anqr as la-rd us,- cOan-,jas [futuro. dcvclopma nt]

Cu.tic-t Control :Automaitic.-- ___ . Ianual x

Onzro tivc.as __ no.

U~rf~,am Face' of De";:: Condi tian:

1. xc 2. !lirior Rcnairs .

3. :ajar R ocoirs .4. !Jrqmnt Repairs__
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* 6 6 6 6 6 6 3 U 6 3 %



e

Barn ",11-4

INSPECTION OF PANlS

City or Toun of Hinsdale Date June 11, 1971 A
Namec of Damn Cleveland Reservoir Inspector R. N~orthrup & P. Fezzle

Owncr Ci ty of Pittsfield Address City Hall, Pittsfield, Mass.

Caretaker City of Pittsfield Address City Hall, Pittsfield, Mass.

Location -South of Frank Scht-mpps Road.

Type of Dimensions Earth fill 16,00' long, 71' high. Rord ever top.

Spilhba)', tyj e and size Concrete 80' long, 5' freeboard. ~

Outlets, type and size. 30" supply. 30Y' feed.

Flashboards, tyre and height 24" wood. ______________________

Date Built 1949 Condition Good

hlien last repaired 1963 By whose orders Owners

Nature of Repairs Level raised 5' edding 350 MG to capacity.

Purpo:;e of Dan W~ater supply.

Approximate storage of water 1.575 billion gallons.

Approximate area of water shed! Small diversion area has 11 square miles.

Possible damage due to failure ofr edar Disastrous.

Rctnarks Water 8" below top of flashboards. Growth on toe of embankment. Small

amriount of seepage at Isolated spots an toe of embankment. Unable to ascertain whether

seepige or surface runoff causes these Isolated wet spots.

P.Ccomrnendations Check too of embankment periodically for signs of serious seepage.

Growth at toe Is not serious and helps to prevent erosion.

APPENDIX B-7 .. ~
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IN~SPECTIONJ OF DAMS

City or Town o1-Uaicc -------------------------- Dt Zie

NaA~~~of~~a~~m -(l~~Cl----------- ----------- pco o~sJ i-nc

ower..C ity.f P - Ittsfildc --- Addrsss--- -Pearl -- 3t........ Tol ___-

JonC-,nlis CoWn.P..
Cu. Li--------s~ -------- Addre--- --------------- Tot _ __

Tye ~dDinc~toeEarth f'i111000 le. 71 h1~h.__(66)

Spillway, type and site --Cone. &-P g-$!r0b-'d

Outleto, typo and size---- 30Q- -5q Y73y-K9". -f ic!----------- ---------------------------------

m~shboards, type and height-....a4-Woad -------------------------

Date Built ------------- --------------- Condition--G-od xcee1n --- ----

when last rpalrcod --196-3-- -------------- By whose orders-....u... --

Added 350,000,O00,gals to capvolty. --

--hur of ---------------- -i-------------------------- -- - - - - -

Purpoe of

Approximate storage of wae 42 ,-~~ -------- _----

Approximate ares of wets: shed -l~rF; an ope h-g 11 esq. ~m..---.--
Dish strous

Possible d~maqo due to failure of dam --------------- -------

Wslt-or 12" belowltp of Coric. spillw;SY.

-------- - -

Recwmedatone Growth on top end slopes should be ri-oved.

it-move growtil dev#eiopln6 In rlip-rap near gptehouse.
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4 A,

_ VA

~Z

ew a., Q'

j __ip

APEDIw

.0S

* U U *U U U UU U UM
13.. 3- ~ . ~ __ _ _ _ _ _ _

F.4 -4R=



I t

or-

II

AALL

APPENIX B-

17'



r %..

L-l169 A

DAM NO. 1-2-132-4.

10.
Risk to life and irropirty in c;veit of complcte failure.

P ~o. of rc: .leo 500*F

co. of ,mzs- looti

wo. o~f Pusinsscs~ .

Ho . o f Inidustriics I .Type Papeimakdng ~-
1o. cf Jti 1 itie:s______ Tyre________

Ra i 1ro ids__________

0the-r dzins, Byron Weston

Other Regional High School

Aittach Skutch of dan to this foni sho-rInn SLCticn and clan on P-1/2" x 11.1
sheet.

APPENDIX B-3
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D'ISTRCTON

Subnitted by RDJodn _d' o 1-2-132-4

iamo of ODim Cleve.And Rer-rvoir

Leair:ToP: Shceet Nlo. 5-8

Provicec 8-1/2" x 11" in cLoar caoyv of "-oro map 0lt o ication of ran -

clkarly ifndicated.

Y-C-.r tuilt: ____. Yc.ar/s of subscou-nt rcpairs 1961

Purposc of Dan. ',lter Supply X Pecreatioflal___________

Irr~itcn __________.Other_________________

Drairage rirea: 11 __________so. mi. ___________acres.li

Nformirl Poidinq iAroa: ______crcs; Av,-. I02pth_________

Impoundmcnt: 1.575 Bill. _gals; acre ft.

tao. end typa of dm'illings located ldjcrnt to re.nd or rcsorvoir JAL-
3~ ~ c.. sw=m.r -omzCs etc. -

Dir.'unsions of D'rn: Lcnath 1600' :lax. Heigh',t 7r'

Slops Upstr-.m Face 31 earth, stone faced

D cwstre,n Face /1 earth ,

P. !idth across top 15'1___

Classification of Cmby Matcrili ocf

Earth X .Cor~c. Mlasonry .Stone Masonry___

________ ____ckf___II Other________

A~. Ncitoofprcs-nt land usacz ,i'nstrcam of dam:___________
5o_%rural ; ___ % urb;n.

B. Is thecre a storer': crca or fiord plaTo downstrcam of d~m which could
c .ccorrrditL th,, impourdiXcnt it) tll' EVent Of a completC &NM failurc

APPENDIX B-2 * -:~-
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- 1973 REPORT ON SEEPAGE EXCERPTS

DESCRIPTION Page No.

* Reference letter dated July 28, 1976 B-34
Plan of Boring Logs B-35
Results of Insitu Falling Read Permeability Tests B-36
Piezometers - Location and Water Level Measurements B-37 '
Boring Logs B-38 to B-50
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APPENDIX B

LIST OF AVAILABLE DOCUMENTS AND
PRIOR INSPECTION REPORTS

Page No.

DOCUMENTS

- List of Available Documents B-I
Description of Dam (by Mass. Div. of Waterways) B-2 to B-5

PRIOR INSPECTION REPORTS

*DATE BY Page No.

August 12, 1966 County of Berkshire, Mass. B-6
June 11, 1971 Mass. Div. of Waterways B-7
September 28, 1972 Mass. Div. of Waterways B-8 to B-10
January 29, 1974 Mass. Div. of Waterways B-li to B-13
November 5, 1975 Mass. Div. of Waterways B-14

(Supplementary Report to
January 29, 1974)

DESIGN AND CONSTRUCTION DATA

DATE BY Page No. S

" June 9, 1948 Metcalf & Eddy, Engineers B-15
February 10, 1949 Metcalf & Eddy Engineers B-16
January 7, 1963 Metcalf & Eddy, Engineers B-17
January 14, 1963 Metcalf & Eddy, Engineers B-19

DRAWINGS

No. TITLE Page No.

I Main Dam-West Section Plan B-21
2 Main Dam-East Section Plan B-22 J0
3 Dam and Dike, Typical Sections B-23
4 30" Drain Profile & Intake Details B-24
5 30" Supply Main Profile & Details B-25
6 Gate Structure Mechanic- Details B-26
7 Boring Data B-27
8 Boring Data B-28 •
9 Boring Data B-29
10 Boring Data B-30
I1 Dam-Plan & Sections, Dike

A, B & C - Sections B-31
12 Spillway - Plan & Sections B-32
13 Dike A - Plan & Profile, Collapsible -

Flashboards Details & Sections B-33
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VISUAL INSPECTION CHECK LIST

NATIONAL DAM INSPECTION PROGRAM

DAM: CLEVELAND BROOK RESERVOIR DAM DATE: 1 MAY 1979

! SPECIAL STRUCTURE:DRAINAGE OUTLET STRUCTURE BY: R. WOOD

CHECK LIST CONDITION

1. Outlet structure 1.
a. Flap valve rusted and some debris

present may prevent opening.

b. Flow (slight) out of drain pipe in -
right wall.

c. Flow along left toe of dam coming.
out from behind left wingwall.

d. Flow coming out from behind right
wing wall.

e. Right wing wall has deteriorated top
and exposed front face - much
efflorescence.

f. Moss at top of headwall.
g. Left wall & energy disspaptors in

good condition (concrete).
W h. Alge growth in channel between walls.

i. Channel DIS overgrown with marsh
grass with some young trees. Branch
debris present.

APPENDIX A-9
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: CLEVELAND BROOK RESERVOIR DAM DATE: 1 MAY 1979
3 CONTROL TOWER AND SERVICE BRIDGE: BY: R. WOOD

CHECK LIST CONDITION

1. Control Tower i,
a. Seepage or Efflorescence a. Slight on inside of brick.

b. Rust or Stains b. None observed.
c. Cracks c. None observed.
d. Condition of Joints d. None observed.
e. Spalls, Voids or Erosion e. None observed.
f. Visible Reinforcement f. None observed.
go General Struct. Condition g. Roof excellent, walls & floor good

Water to bot of operational floor;

2. Service Bridge Superstructure substructure not visible.
a. Bearings and Anchor Bolts
b. Longitudinal Members 2.
c. Transverse Members a. Very good.
d. Bracing b. Very good.

e. Underside of Deck c. Not observable.
f. Deck d. Not observable.

g. Expansion Joints e. Not observable.
- h. Drainage System -f. Not observable.

i. Railings go
j. Paint h. None

i. Good.

n 3. Service Bridge Abut. & Piers j. Good.
a. Bridge Seat
b. Backwall 3.

• c. Abut. Alignment a. Excellent.

d. Bridge Approach b. Excellent.
e. General Struct. Condition c. Good.

d. Approach low.

e. Excellent.

4. Equipment 4. Intake valve (3) are well main-
tained and operational. 1 outlet
valve maintained and operational
chain fall operational - Support

-7 beam in excellent condition.
2 lifting U bolts in good condition.

o
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L-1 GE
V'SPECTION REPORT -DAMS AND RESERVIPS

1. Location: UXi/Town HIifA1 . Dami No. 1-2-132-4

Name of Da.a__Cleveland Reservoir lnspecte. by: RnJordan-PFFezzie.

Date of Inspection 1/29/74

-2 Prey. Inspection X
oin er/ s per: Assessors.

- ~~~Rei. of Dceeds . Pers. Contact_________
r

City of' Pittsfield City Hall Pittsf~ield 499-1100

Namec St. 3 No. City/Town -S ta C2T .f1 o.

St.?~ o.City/Tovin State Tcl . 110.

3.

Ciiroti'cr [if anly] e.g. superintcndert, plant manager, arpointer! by absentop
o'ner, appointed by multi ow~ners.

Louis tle;;bill City Hall Pittsfield, A 499-1100

[ ~ ~ 7~!o.Ci ty/Town Stato Tal . No.

No., of Pictur !s t,,'en- 4

Dcerkc of Hazard: [if dimn s.hould fail corrleclyj*

I. ~~1nor . 2. ~'o&rato_________

3. Severe .4. Disastrous X

*This rating may change as lard uso changes ['future. d.-velnpment]

Outkt: Control : Automatic-. Hna x

Opati vt x es, 1no.

up .am rdce ot Dam:. Lon-i tion: y

. 'reoc X - 2. :,iror PCIvrrS___

3. PaIjor Rkeirs .4. Urge'nt P~cpiirs___

Coerncits:______ __________

.0



L-1t.:? A - -f;*~ -- 34

Gwc-.strean Fecz if C ,n: Cction; 1. xoc )~'r5'~

3. :'or Fc'x, irs '. Urr:''t P):n.iirs

Eir~c pl1: Condition.: 1 . rood 2 . ;i ior Pi rs%

3. '~j RLF riirs_ __.. Urqcrit WPo~ irs_--

Cw 1"'nts

1(~. 7
.?tkr l f tin., of irsm-ction: .ft. il',Ovk: . !co, x

to'; of "Con_______

~~r 'urar,, G" D-ficicncb-s fbtUC:

,;ro 'ti [T'-, s a;id 3r'!s:13 on I~yk~n x

A.ni-.1. Purrc -s ;!nd 'co:nouts ________________________

~mcto sOn:)-s or tc'- of don___ _____

CraicK:- c r P-maqcd "'asofry ___ ____

EOi ,nCL CF S~o~c_____

Evidcrncc of Pipii __ ________

clo ri -dor ioc) .1 ri c,2 c___ v..

40
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L~15 3 OP-D flo. 1-;'_1

12. Rf~13rks ikccorfw'.ndations: [Fully Exrlain)pThis darn is well manintained 'rd in very goad conUtiori. The concrete 3rjl~ iti In

roo! shape; no cralc~s or sn.Uinj; was not"d. The fin hboards ;.re in pL,.ce, np-c*!r

to be suunt.

Thvrc L3 some widcly so;'tt~ red brush grociiui; throuph the uirstrepri rock s510D4. It

would bc a vcry rmnor task to rtmove this growth. A~ fairly heavy growth of brush

covtvrt; the lower downstrcwi slope find too. The Pittsfield "ater h)pxrt'enit !I-;

inforr..ed ire th.,A thin will he re;noved during the sunier of 1974. The toe of the dan is

dry ;,nd stpUe. L.o iwet or spor~f areas were found.

In ry opin-ion the di-m is safe.

The description of this structure was submitted in 1972. There ,Ire no chianges to

be notcd.

For loc;ntion see Topo Sheet 5-B3.

13.
Ovcrall Crndltlon: L .,

1. Sai.fe X P ?

2. V~inor rcpiirs ncedd

3. Cendi ti' ly saf'e -majonr repairs needend_

A. UnSaft

5. RP-sorvoir inipotndrncnt no longer cxists [oxpliiinJ.

R~conunnd r(.rrcval fron inspcctlon ls

APPENDIX B-13 -
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L-168 B 3 -DAM1- NO. 1-3-132-4-

12. Remarks R ecommsendations: (Fully Explain) Prey. Insp. date 1-29-74 r

SLJPPLUVMENTAHY REPORT-CL:EULIWD RESERVOIR DAM4 HINSDALE, MASS.

On Wedniesday, November 5, 1975, 1 inspected the downstream slope of the dam

to investigate reports uf heavy seepage at the right abutment. Inspection of the

abutment area verified the reports. Approximately five feet above the berm, an

are~a of' seepaGe exists that was observed in 1974. Free water (approx. 2 Upni) was

f~-':g:rom the ce ntur e~f the spcngy, area. The flow was clear, no fincen were

beingC carried away, however, evidence of previous soil displacement was noted.

Within a radius of three feet of the outfall the slope was very unstable. I could

penetrate thle slope 2' - 3' with a 1" sapling with very little effort.

Since the leak and seepage was not noted in the 1971, 72, and 74& Dept.

inspection reports, I researched the County Engineer's records. No mention of this

condition was contained in any report dating back to the construction of the dam.

The Pittsfield Water Dept. was notified and advised to take appropriate action.

An engineering firm retained by the City, has been investigating the condition for

several weeks.

Although the leak is probably nothing more then a spring originating at old

ground adjacent to the abutment, the size and location of the structure warrant a .- ~

fall investigation,.~

I will forward to your office all future information I receive concerning

this matter.

13. Overall Condition: -

1. Safe_______________

2. M.inor repairs needed______________

3. Conditionally safe - major repairs needed_______

5. Rercervoir irmijulidment no longer exists (explain) -- i

%Ptecor.Lmend rcmuval from inspection list_________

APPENDIX B-14 . -
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-sMETCALF & EDDY
Engineers
Boston, Mass.

June 9, 1948
NC/d

Pittsfield, Mass.
Cleveland Brook Water Supply
Reservoir and Diversion Works

Design Data .

Reservoir

Capacity 1500 million gallons -.
Surface Area 14 acres -:
Safe Yieldo million gallons per day
Design Capacity of Supply Main

from Reservoir 13.5 " " " °

Length 1600 feet "
Maximum Height 66 "

" Width 530
Freeboard - Main Dam 7 "

Dike 6 L.

Water Surface El. 1430
30" Drain Outlet El. 1371
30" Supply Main Outlet El. 1385

Crest Length 80 feet
" Elevation 1W30"

Normal water level overflow 129
Freeboard 5 feet
Design Depth 2.5 " 
Design Flood Peak 2000 cubic feet per second

(equivalent to 980 cfs./sq.mi. plus '50 cfs. from
diversion conduit)

Design Discharge Peak 900 cubic feet per second .

Diversion Works

Conduit Capacity 430 cubic feet per second
Cady Brook Diversion

Drainage Area 3.6 square miles
Overflow Spillway Length 60 feet
Capacity of Spillway 2100 cubic feet per second580 efS ./sq.ml. -'-"'"

East Branch Diversion
Drainage Area 7.4 square miles
Overflow Spillway Length 70 feet
Capacity of Spillway 2800 cubic feet per second

380 cfs./sq.mi.

APPENDIX B-15 .---
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:.... - METCALF & EDDY

.. . ~ENGINEERS ..- '

BOSTON 16. MASS.
A.0 ........ NA 5t

J-kjttS L'JE d A'ebru ,r 10, 1,? -

County L .Lneer
ix~ziir~County Ccuurt ;jow!e

V-;ar £ixr. tit ap;..

in order to keel, you Quosed o 1 t-,c progress of tne con-
structiori of' Cieveiana ;irook d,.rn in Itinsaa~le, tiii-re -re two contew-
pi: ted dri n;,,es 'rom the Contr;-ct Lr*u .nich we believe you will

rbe intceeted to Know ,))t

A perviLour fur~fl tion u.' s; no g r;.vel encouztered un, er
tile iupntruiii CUL0C1' %wItt (.) t.~ 5rjok a;'~tue it;eecu idvis; bje to
tieu,.fm L., (-itu,, t- x,;- v Alor~i t.) %. - iin j, ouc ?3) ft. below ti-e urooic
Level for P. shoIrt_ %estld u I: L uo~u,. It V expected LhO t LLo-

'Al> nl tli. cfdlto '. S . ~ ~ wnO. wo."tnllr is favor,-ie In -

ti veit ibut.a' rit, the~ ot~tr..ctoI, iv S cL.Ct'j_ Lo u'ei_ open cut cxc~ivz-
tion ill ill kjC tl' t. -- ~u. e by the Contra~ct dr-aw-
in..s. and( this wil be carriLed somre-what -e-per tin orLiinally plvnned

to re;-ch gziti ctuiy iiirpi-fVio1U :a! tEll ii1.

It is .,ntic ~prted Lii; t v, '-n .(:.t ier comi.itions are :'evor - bie
you AiilL visit tn 0 jro our rtoe t.it k-nneer will be glai to tuis-
cuss ail U!, '_l -;,r. witj 1 u

Your-. v, ry truly,

By

* Nc/p

APPENDIX B-16
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MaErCALPF & EDDY
ume•I••umaamemv .

Mr. loaUM M odt i
Oder Wterways SM~er
Divl~isi of Vat
no".. Dept. or ;=a Works
100 NmSbuM Itreet
Boston, Nasaeietts

Doer Rr. 9-edrorda

We haer engaged by our client. the city oT
?ittsa:leld. 11esehisett. to prepare plane And apeeiti-
etions 'or rsia the height or te City's Cleveland
Book water supply dam. The quetion Is weter this
W3jen would require the approval of the iruilom of
datoer . ts shall. Or Course, mbat r ml plum and.
spec irleat 105 to the Berksire Commty Caeasomers for
appr.oal.

The dam was constructed in 1949 am cleveland Brook in
the Tom of Hinsdale abot Z-3/2 atlas worth of Doi .om. The
den couslats of in earth enbenhamt and mne dike acroeCslmlnd Brok. A low eacet. ulmllny Is located at a
aeddIs In the asaterly side ef the reservoir basin about one-
ha! m*le outheasterly or the dam. The eath sinhanemt haS
a mxa height or 66 ft. am a top width ot 40 rt. The
spillwis I ft. high and 8O rt. Is with a depth or 5 t.
St lopg 2 ft. hig are on the cest or the apillrny. The
dirfe ece In elevatlon betwen the top or the dam and the
crest of the apillmas 13 T rt.

The dike has be designed as a ?iine plug to pemi t
Tvrlo b~f water level In the reservoir approach within

one foat of the top or the d. 29be tributary dreinags area
or the dem to 1.5 aquare miL_.. r

**~fl~t*****n* ,* . eqt*U*I . *MvatU4,, g* *l~,., voq*C , *V*O W. *,**IAt*t
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July 26, 19T6

Suoject WiiiHAYS-District One
Hlinsdale Lleelaid leservoir
Den No. 1-2-132-4h

Mr. John Bartels * Chairmsan
Board of Selectmen
Dalton, MA 01226

Dear Sir

In answer to your letter of July 20, 1976 requesting information
concerning the condition of the subject dem, we enclosc a copy of the
insp~ection report submitted to Boston Waterways In Povember, -975.
Plec.se note that this report is of en advisory nature, and does not
indicate an emergency situation.

The Pittsfield W~ater Department end District One personnel mnitored
the flowd throughout the winter end spring of 1975-1976. No increase in
flow was noted. Dyre tests performed by consu3,tiarg engineers were negative. ip This strengthened our belief that the flow is a spring end not a leak.

How.ev.r, as we originally stated in the report, the size and location '

of this structure warren-t anin depth investigation of the condition. Not

until en investigation is comspleted can anyone absolutely determine the

true nature of this matter.

If we can be of further assistance, please contact the District Oneq ~office. --.

Very truly yours

RDJrrif Dean P. Amddon, P. E.
Enclosure Dsrc ihwyEgne

- . ~~~cc J. J. HannonDititihaynier
Chief' Engineer, DEQL
SurvLen
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:Metcalf & Eddy, Inc. General Boring, Inc. SHEET 1 OF 2
j,LPENT: P. 0. BOX 7135 PROSPECT. CONN. 06712 HOLE NO. B-1

. ONTRACTOR PROJECT NAME LINE

GBl #723 Cleveland Brook Rpnervoi r nn. ______________

OREMAN-DRILLER LOCATION STATION

D. T. E P. Hingdale. Massachusetts "'_-_"'__"_

INSPECTOR OFFSET

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. S,.,! F...sh .

AT 18-.75 FT. AFTER O HOURS TYPE NW SS NX DATE 9/7 9/9/76
AT 19.25 FT AFTER 16 HOUR SIZE I.D. --._ -3". ' SURFACE ELEV.

AT F RHER WN B BT GROUND WATER ELEV.

CASING SAMPLE BLOWS PE 6" CORING DENSITY STRATA FIELD IDENTIFICATION OF SOIL
0ET O ON MPL ER T ORS CAHANEMGIERC.E L ...-.

DEPTH FORCE ON TUBE PER FT. CONSIST. DEPTH REMARKS INCL. COLOR. LOSS Of
F8LOS N. IEN RC. OT.WASH WATER. SEAMS IN ROCK. ETL.

- FOOT NO. TYFE PEN 1EC. @ BOT. 812 (MIN.) MOIST ELEV.

1 ss 18" 114" 1.5' 2 4 7 dry 1.O 1) Topsoil - brown fine-T iLm
medi u - sand, trace coarse gravel.

2 -0 1 8 10 " 2) Brown fine-medium sand, Le-'.
silt, trace fine gravel.

5- 1 1R1 1 - P 3) Same as sample #2. -

6. Same as sample #2.

- s " ]" ' 5) Brown-orange-gray fine-mcI £17
sand, trace coarse ' t"'

5ss 1" 7.5' 16 2c 31. kr vexy densE fine gravel, trace silt, t'._

10 6 ss U1" i"" c,.O' 12 56 59 fractured rock.
I 6) Brown-gray fine-mediin .m

7 ss 11" 1" 1(. i'36 7 lO moist very d nse trace silt, little rock lricl, ..
8 6 10 3 " trace coarse gravel.

.*" - 0 4"imite. 7) Same as sample #6.

ss 18" 10" 12 1 4 16 13 moist med. 8) Gray coarse-fine san,, 2o1.. " "'15sS7 12 1 . iI U1 16 moist dense coarse-fine gravel. (Refus-' o:.

11 ss 1B" 14" 17.5' 12 22 24 spoon at 11.25') Core': ,I
cored ii.25'-13.O'.

12 ss 24' " 19.5' 131 l 16 - " 9) Gray-brown fine san', Li-"
silt, some fine-medium grav.'- -

13 SS 2 5
"  

.5 12 21. '=3 =2 10) Same as sample #9.
2) Sme as sample #1), o.. - . -

__ s 3.5' 31 6 1 2 " coarse sand.

12) Same as sample #11, '. -

25i C " 2 CO D gravel in spoon tip.
13) Gray-brown fine-mcsti-.,

-f ss 12 " 2.' 7 7 77 -- moist little silt, some fine-"e~d'i 2:.

very dense gravel.
14) Brown coarse-fin. 3riI:'

-" 16" 31.0' 21 26'- = " medium-fine gravel, trac ..
-- NOTE: Refusal at 23.5' e" "

boulder 23.5'-26.5',
ss 24"18" 3 3. 31 42 16 53 "2.25'.

15) Brown fine sand, lit2 -

35i 
trace fine gravel.

__I OTE: Drillfe cobblv: .

L 3 6.' 7)2. " 16) Same !LsumTIc ,.

____ _____ 17) :iame as Cample #11, _ I . .

• 0 l~~l zs 12" 17 " :.' 610".'"--"
PE OF sAMP ESTOAFOAG

DORY W=WASHED C(OR D A-AUGER LP-UNDISTURBEO PISION T F

UB'UNOISTURBED BALL C",ECK VT"VANE TEST EARTH BORING F I"
PROPORTIONS USED TRACE0-.10% LITTLE,10-20% SOME-20-36%, AND-35-5O% ROCK CORING - -I I. "

APPENDIX B-38
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.-.- /....%.

CLIENT clf & Eddy, Inc. ,,ieW BW'ifM JW. 2 2
IP. .BOX 7135 PROSPECT, CONN, 06712 HOLE NO.- B-i 

iN TRACTOR PROJECT NAME LINE -

GBI #723 Cleveland Brook Reservoir Dan ._-_'-__.__",

RtMAN)RILLER LOCATION SIATION
DT. E.P. Hinsdale, Massachusetts..-.-. .

INSPtCTOR OFFSET

R.W. __ _ _ _ _'_ _"_""_"-_

GRN tTEJOSRV~OSCASING SAMAPLER CORE BAR. Strt Finish
AT_______ FT. AFTER 0 HOURS . TYPE HW SS NX DATE 9/7 9/9/76
AT FT. AFTER H.. -,OURS 'I AMR . _ 0 J. IT GO N W TE EL -

" "
" "SIZE I.D. ~ " SURFACE ELEV.

A1q29FT. AFTER 16 1A~~E Y

_______________ dAMERE 16, . GROUND WATER ELEV.
- A.N SAPL B7;ST- - T~TCASNOG - SA.WR •[E BLOWS F1 6"' iCORING[DENbII STRATA FIELD IDENTIFICATION OF SOIL

II(- - I ON AM E TIME COR HAG REMARKS INCL. COLOR, LOSS OF
KER DEPTH FREO UEPER FT. CNSIST. DE AHPAETHEM I OK.EC

BIOGYW NO.TPE PENISEC. p BOT. WAS WATER, SEM IN ROCK.________ ETC.___
O O f oo6 [R I R c { 2 12 IAJ M N.) Mo fsT ELEV ./'' " 'J : :

22 as [LY19" 41.5'1126 79 150 moit ored lb) Same as sample #17.I e dens bbles 19) Same as sample #17.
Sss 0 42.0' 5O " - 20) Same as sample #17, refusal

45' 23-] ss 112" 6" 5.o' 81 100 at 37.75' cored cobbles.
. - 21) Same as sample #20.

- 2) Same as sample #20._4 ss 15" 13" 1!.6.5'115o0 I _- 23) Same as sample #20.%1 I. [; - ! 23) Same as sample #20. drilled

50, 25 ss kg" 16" [ 5 7 OOAS" lI with tri-cone to 48.0'.
10.~ FOB _25) Same as sample #24.

ENDl OF BORING 18.75'
45.75' Soil

15 ----- - 3.0' Rock

, , I -I:::'::::::.. ..-.

!I~ f ii -r "" "'---"

30- - -- _

35'

- -[I I . . - . : .::) ,,

I-! )_ i_ 4_ -_L _ ___ ___ ___ __ __""'"_

TOTAL FOOTAGE . - .:" -.

D .ORY -WAS,,ED C-COIPED '". U,1 LP- NJDISIJ RBE PISTON EARTHBORING"FT.
,RL'NDSRJSBE0 PAU ( *Cv

,  
VT VANE TLST EARTH BORING - FT.

PRO 310NSUSkD TRACER0-IO% L. rLE- 3-201% SOME,20--36%. AND-350,0% RCCK CORING FT

APPENDIX B-39
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C- 4b C .~ .r.r . . -. - .

CLIENT: Metcalf & Eddy, Inc. Gen_ _ Borings, Inc. SHEET - OF

P. 0. BOX 7135 PROSPECT. CONN. 06712 HOLE NO. B1

ONTRACTOR PROJECT NAIME LINE
GBI #723 Cleveland Brouk Reservoir Dam '."_i

k~,EMAN-LRILLER LO- AT ION STAT ION

F.C. B.C. Unsdale, Massachusetts-.
INSPECTOR OFFSET

iROUND WATER OBSERVATION!, ICASING SAMPLER CORE BAR. St.,, F-sh,
TPE h9/ 21/76-

AT-_-- FT. AFTER -- HOuS -TY-- _ __ DATE 9/1/76
SiZE .D. ' SURFACE ELEV. _______-_.____

AT- FT. AFTER HOURS HAE~AER WT. __ - LBS. BIT GROUND WATER ELEV..
HAMiME Flj iALL

'lNG SAMLE A CRN DENSIY FIELD IDENTIFICATION OF S
BLO*S - NSAMPI. ER TIME OR CHANG EARSNC.OL.LSSOSPER DEPTH 1ORCE IN TU111 PER FT. CONSIST. DEPTH REMARKS INCL. COLOR, LOSb OF.%" -"

O TFORC ON TRllE P .O D WASH WATER, SEAMS IN ROCK. ETC.
F NO. IPE PEN REC. ( SOT I N.) MOIST ELEV.

Ran casing to 31.5' to jnstal .

"Piezometers.

ist 30.6'

2nd 18.7'
10. - - - - -.- -.----

0. __ 4- __ __ _ __.

-,-, - S

- - L ----.. - i ... . "-

_.. 
- -K W I-..- -

_____' o -s,~~ TOTAL FOOTAGE-'.-_---.----]
SD " WzWASHED C,-CfJR1 C, - , GF R UP-tIDIST U $ RBE D PISTONTOAFOAG

I BO'NWST 'COP VTA TEER VTTLWA TEST EARTH BORING FT A
P,' rI 1uSED TRACE .0.1% E- r'2

%  
5OMkz20-35%, AND-s35-60% ROCK CORING F"

APPENDIX B-40
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CLETMetcalf &Eddy, '.nc GenerAl BoringSIl. SET 1 O
P. 0. BO\ 7135 PROSPECT, CONN. 06712 HOLE N. B-2

NTRACTOR LINE

Pr1~nif~mok 1-scrvoir Dam

,AVNDA.L OCATION ;TA ION
I.?. 11'sia!e, Massac.husettsNX FFE

6H,..NO RATEF, c. 3VA'l 7a tAS NO SAMPLER CORE BAR. ms -

T FT AFrH... HS TagL SS NC A TE 1___ 9/1G,_____7c__

-. 1 ~ ~ ~ IZ -3____-IF ATR , ~ o SrJHFACE ELEV.
AT____ AFTE ____ S HAPE.MH T. _____ LBS. BIT . GROuND hATER ELEV.-

I t AME L 1 C arb.&Diarn.
*~ -'L~ . EIB., I CORIN

8, AS COPLE T OR ST CHANCE R MAR S C..OLR. LO S OF
PER~ ~ ~ ~ ~~~l ilto IrP E EJ I ~ r'I EBF.CNSIST DEPTH H'AS AFB SEAMS IN RC& K, ETC.ui.E NMIN.1 MOIST ELEV. COLO_____________

-T I FIL r5NTF AIO C SI

dry little fine gravel, trace I: .

mediumI r Li eht LrC-div fine-meop_:- 1:,

5. trace fine gravel, tra e It..t

t_ LT; i ;4ry ~ -Lro-n fi ri-..:,ni, Ii.ri
I______dense s ilt, little medium-fire t,rs vt- .

T TZ 11 dry 8.,' 4) same as samrp1e~, ~~
____ edis fractured rock.

10. ~ dry 5)Brown-grav finc-e-eous:sci,
7,11 densc trace silt, little fin--C r.

.77 7 sit 12.0 rae
~,on~ 6) Gray-brown coarse-Cill . n

15 ___ -7) Brown fine rand, tract-71
__2v gravel, trace oilt.

I __8) Brown-gray fine Sa&I,, trI-'
1 mo I st silt, trace coyrse san- 1 1 v<

m c I r-, fine gravel.

0171 i moist 9) Samne as T;np #8,tI-.-..1
dense Coarse gravel.

10) Suro as SO~.C&

__ v~~ mist 11) Same as .npe~

- c -1 dense trace silt, little cO,rs -

~~~ (-,'? ravel.
t ~ Sam- as :7arrrle #1 .

30 ~T)Same am; samIle 1
-- - -15) Sar-ac sLe k. -

3030C
FORl ITrF C,, ,,. 15" Lb,1I

Broke c-:;ng at 3(., Us;

-4

e, rEFT ~, 05. ,, TT-A E ST EAR T ,.__ _ BORIN FITN

APPENDIX B-41
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CLIENT: Metcalf & Eddy, Inc. General Borings, I=c. SHEET,, OF-

P. 0. BOX 7135 PROSPECT, CONN. 06712 HOLE NO. B-2-A

ONTRACTOR PROJECT NAME LINE

GBI #723 Cleveland Brook Reservoir Dam

JREMAN-ORILLER LOCATION ,,ATION

D.T. E.P. Hinsdale, Massachusetts,_'_ _.._

INSPECTOR OFFSET

J.B. 4.0' South of B-2

GROUND WATER CBSERVATIONS CASING SAMPLER CORE BAR. Sn Fnh t Finish

Ar FT. AFTER- HOURS TYPE HW SS DATE 9/15 9/1,5/76
SIZE ID. SURFACE ELEV.

AT - 7 FT. AFTER - HOURS HAMMER WT. 00 Las. BIT GROUND WATER ELEV
HAMMER FALLG_ _ _ _

CASING SAMPLE BLOWS PER 6" CORING DENSITY STAT FIELD IDENTIFICATION OF SOILBLOWS -- - ON SAMPLER TIME OR CHANG R..MA

, PER DEPTH FORCE ON TUBE PER FT. CONSIST. DEPTH REMARKS INCL. COLOR. LOSSC
OOT NO. TYPE PEN REC. a BOT. - MIN.) MOIST ELEV. IWASH WATER. SEAMS IN ROC,. t__ _C.

Drilled casing O.O'-30.O'. "

No samples, refusal on Ca'i".
at 30.0', cored 12" boulaer.

35' s 118" 14" 33.5' 29 146 118 moist 1) Gray-brown fine-mediwu:, s.i.t,
5 very little silt, trace fine-r.i"

- - " " ' 2l. 256 4 42 dense 3.0 gravel.
EOB NOTE: Spoon separated in hole,,

lost half, moved hul .

-,- - - south of B-2-)_. O

___FNIL OF WIG36.01 '6 1

Installed two piezometcr::

15 - - - - - - - - - -
I at 30.75'
I at 21.33'

- - - --

20-"-"- '"

30-. ,- .- .

T"VE JF SAMPLES: TOTAL FOCTACE
0-DRY W-WASHED C :CORED A'AUGER LIP-UNOISTURRED PISTON ._ _

UB.UNDISTURSED BALL CHECK VT=VANEST EARTH BRING' FT.

PROPORTIONS USED TRACEO-10% LITTLE.IO-20% SOME:20-35%. ANDm355O% RCCK CORING FT.

APPENDIX E-42
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CLINTIec~ &Eddy, Inc. Genera orns Inc. SHEET 1 OF ............
PP. 0. BOX 7135 PROSPECT, CONN. 06712 HOLE NO. B-2-B

L COTRACOR POJEC NAMLINE

. jREMAN-J-RILLER LOAIO IAH ON

INSPCTOROFFSET
J.____________ B._______________ 3.0' South of B-2-A -

GROUND WATER OBSERVATION5 CASING SAMPLER CORE BAR. V- Pmm~h

A 19 FT. AFTER - HOURS TYPE S DATE 9/16 9/16, 7,

SIZE I.D. .~-SURFACE ELEV.________
AT - FT. AFTER - HOURStHAMER WT. :4 LBS. BIT GROUND WATER ELEV.

CASIG SAPLEBIL NG DNSIY STATA FIELD IDENTIFICATION OF soi
OLW N SAMPLER TIME OR CHANGE REMARKCS INCL. COLOR. LOSS 1

PRDEPTH (FORCE ON TUBEi PER FT. CONSIST. DEPTH WAHATRSASINOC.T.

Drille with Drilled to 30.0', no saujI.,.-
BW casing taken.

- - - -- - - - - -permeability Tez-t at3. .

-ss 124 0"~ 36.0' 21 1i 12 10~ moist No recovery at 34.01-,,t_.

-1 Ln 1'6jj ~Q moist 1) Brown fine-mediun Zr., litt]L

I-_ ___ mediu silt, trace fine-m.:di,;- .. r v. 1t.
4" 1?,4~,1341 41 moist .2)Sameas Sample #1,tr".- Sll

(tense 3) Same as samsple #2.
4" 420 11 _'9 ~ ' L 6 2 194) Came as sample #1, .1iti.] ' . . -

- L6~~' os 5) Same as sample #11.

media boulder and cobbles tc, .?.'
5 ss 6"0" 055 _2117500 moist 6) Gray-brown fine-'Iii :wLjI.

y er dense little silt, little i-w

50 __ 1 _1 7) Same as s'ample ,
2 - ss '4' 12" 50 . 1 T 21~ C moist -fractured rock..

dense 8) Brown-gray fir.-:-- iL

- y 2-!L &L. 52o 16 22 48i moist trace silt, truce fir.. -fre.0'r
L__ yen dense gravel.

EQS END OF BORIING 5';.( ' Xl w
Installed two riCZezot rs \ %. .

1 at 35.0'
30~

TYPE 01 SAMPLES TOTAL FOOTAGE --

1.~~~ ONl~Y WzWASHED C-CO4ED A'AUGER LIP-UIJDISTURBD PISTON ERHB~N'____r
UB-UNDISTURflED BALL CHECK VT VANE TEST ERHBRN'tr

-ROPORTIONS USED TRACE-0-1O% LITTLE.1O.20% SOME -20-35 E. AND -35-60% RCCK CORING - FT

APPENDIX B-43
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cEN.Metcalf & Eddy, Inc. GenralBoing, ac.L OF 1

P. 0. BOX 7135 PROSPECT. CONN. 06712 ,4OLE NO.

CONTRACTOR PROJECT NAME LINE

GBI #723 Cleveland Brook Reservoir Dam
FOREMAN-DRILLER LOCATION ST &ION

F.C. B.C. Hinsdale, Massachusetts .-_-__-.-____-,

INSPECTOR OFFSET

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. Stn F-Ing- .

AT 9,5 FT. AFTER HOURS TyPE HW SS DATE_ _ 9/8 9/8/7b______"
SIZE ,.0. 2. SURFACE ELEV.

AT- FT. AFTER - HOURS HAMMER WT. 300 LS. BIT GROUND WATER ELEV.
• HAMMER FALL.a 7-. ..",J- -

CASING SAMPLER OI DENSITY STRATA FIELD IDENTIFICATION OF SOILOWSON SAMPLER TIME OR HANG
PER DEPTH FORCE ON TUBE) PER FT. CONSISTE WASH WATER. SEAMS IN ROCK. ETC

FOOT NO. TYPE PEN R EC. @ SOT. 0-6 9-12 11-R (MIN.) MOIST ELE W A

0.0'-19.0' cobbles and coar3e
I - ," =.u dry - - _ _ _ gravel.

loose 1) Brown fine sand & coarse

5. - ~dense : 2 rwnfn and & med..tu!,-2 s 4 " b. 7 L 1: 1 ?1 dry gravel, trace silt. .. . .

e dense 3) Brown fine-coarse sand, & med-xe
as _ _ e 0 wet fne gravel, trace silt.

. rI dense ) Brown me-coarse San, -" ".
-0 as "1 i0.' 0 1  1 24 wet site sil carse sell.-.

- dense 6) Brown medium-cine san t, ..

10. .. silt, trace coarse-medium grave.

15 - ss. " O. ' A9 Z- 3Y __ 7) Cored 12.0'-14.0', boulder
"12.0'-13.0'.•

8) Brown fine-medium ani, Itt. '

9 ss 4" 13" 12.0' 47 2 7 T wet silt & coarse gravel.

medi 1.0' 9) Brown medium-coarse san, ,"-.-&-
7 siltwet t medium-coarse gravel, tr.c sil

1- -s - -dense 10) 1 2'- rer wood £ibs,"
T1. ss __"_ __.o 29 3 7 52 wet trac~,peat and loose, brown fin" -

""" .

e] densl sand, &oarse gravel. Last 12" -_.--
- 2rss ii " lb' .O' i9 Th *IB 18 wet brown ine sand l , ttle silt, t ".

- - 0 N dense seiu-coarse gravel.

i 2m"ei 10" 9 16 17 7 i ") Brown fine-medium swid &

101 as V4" 24 wet medium-coarse gravels , ..-..... j

L TIss 24-" -28.0' 29 i4 62 wet 12) Brown fine sand, trace2 silt,

veiy dense little medium-fne gravel. 12"
307324" 6" 2.0' 19 1 10 11 wet . 13) Brown fine sand, tracle jilt .

dense .trace ine-coarse gravel.
- r 2 5 - - - T lb 1)) Brown fine sand.

15) Brown fine sand, litt sil

little medium-coarse gr'.vul.

END OF BOING 30.0' 1c L
Installed three Piezomct :" r.:
.st - 30.0' 2nd - l).5'

3rd - 10.0'

TYPE OF SAMLES: TOTAL FOOTAGE
O.ORY W'WASHED C-CORED A-AUGER LkIP-NDISTURBED PISTON

UB-UNDISTURBED BALL CHECK vr-VANE TEST EARTH BORING' FT.
PROPORTIONS U!D TRACE=O-10% LITTLE.IO-20% SOME.20.36%. AN04 .40 ROCK CORING . 1F'

' ' "'~~~* -"' ' ,-.

APPENDIX B-44
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CIN:Metcalf & Eddy, Inc. -Gin-lerl Boring. L=c SHEET OF
CUH:P. 0. BOX 7135 PROSPECT. CONN. 06712 HOL.E NO. B

'CONTRACTOR PROJECT NAME LINE
GBI #723 Cleveland Brook Reservoir Dams ____________

P-0REMAN-ORILLER LOCATION ST4" 'ION
F.C. B.C. Hinsdale, Massachusetts ____________

INSPECTOR - FFEB9137

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. Start Fws

AT__0 OUSTPE 11_S DATE__________________

AT - FT. AFTER - OR H~~AMMRW. 0 Ls I GROUND WATER ELEV.- ,- K.

CASING SAMPLE BE.w PEK CORING DENITY STRAT FIELD IDENTIFICATION OF SOIL-K-
B.SON S R TIME OR HANG REMARK~S INCL. COLOR. LOSS OF. ,

PRDEPTH FORCE ON TUEl PER FT. CONSIST. DEPTH WASH WATER. SEAMS IN ROCK. TC.

FOOT NO. TYPE PEN IRECI B OT. . 1.R IN) MOS ELV

1 - s P4 0" 2.0 1T 3 e T~w in-eims litti
___loose silt, trace flne.-coarsc cravel.

___loose 2)Bonfine-medium sand, littU

22 -s P4"- silt and medium-fine graVel.

[55 _l) racnfiemeiu-and, littl~4

aa' 24+' 6 .0' s_____ itte mediu-coe .grrvel..

9.1 ) Brown fine-md san , litt.le
-. o i a 'A 40_ andiltrc mediine g rel. ,r

dene 1) Brown fine-saed, ium ~ sn, it.
- io s 24' 15" 120 2o ___l wet sittre imfinedu gra.

mediu 21 71) Brown meimfine adtani fl~ii -l "

Zfl 24' =___ - 0 = =___ wet coare gravel, it ;l, lt,.~

dense 10E Brawn core brpelu sand,"-.<jt. Le

medium OF. Brown N fine .sand trC ftwdit%

In2973wetcarsed twoel iteza'-t ..- -*-
1ss 1540 2nd 1.' *. L*!

very ica-shist ixed

UB~~UNDISIURBEDEN BALCEOF VAETS A~ BORINIG 25.( .Ju

PROPORTIONS ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ nsale USED TRC..O ITEI-fI OM 2.6.AD3E% RC OiG -A,; I

30 APPE15.0'B2nd

35
4UbL

TYEO APE *-R .W SE C< -2-D A-AUGER .. ,. LI1N IK RE PITO -K- - K K



CLIENT: Metcalf & Eddy, Inc. Gcneral Boring, Inc. SHEE o 1F

P. 0. BOX 7135 PROSPECT. CONN. 06712 HOLE NO.

..OF4TRACTOR PROJECT NAME LN
GBI #723 -- Cleveland Brook Reservoir. Darn ____________

JREMAN-3)RILLER LOCATION iTAT ION

F.C. B.C. Hinsdal~e, Massachusetts_____________

INSPECTOR OFFSET

J.B. ________________ ____________

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. ss.hmhA

AT .5 FT. AFTER - HOURS TYPE 1fw S8 ____ DATE 9/15 9/15/76(
SIZE D.SUR~FACE ELEV. -

AT - FT. AFTER -HOURS HAMMER WT. -R.S. BIT GRUDWTE LV

CASING SAMPLE SLOWS-PR 6" CORING DEFEDIETFCTO FSI
SOSON SAMPLER TIME OR FILCIHTIIATONOGOIEPE (O PR T DHd REMARKS INCL. COLOR. LOSS OF

DEPTH FOCE ON TUBE)PR T CONSIST. ET AHWTR SASI OV Y

oFOOT NO. TYPIE IPEN IRE C. SOT. 0*-6 ,S1 11.1 (MIN.) MOIST ELEV. WASHWATER,_SEAMSIN_______0__

- -- -- - - -Ran Casing 3.0' and took

- -- -- - - - - -Permeability Test for .. A

10-

TvPE F SAPLESTOTAL FOOTAGE
DtORVw W'WASHED C-CORED AxAUGER iPtUNDISTURBED PISTON ERHBRN T

UB-UNDISTURBED BALL CHECK VT -VANE TEST ERHBRN - f

PROPORPTIONS USED TRACE.O.IO% LITTLE-10-20% SOME =20-36%. ANDO.3641 ROCK CORING - FT.

APPENDIX B-46



CIN:Metcalf & Eddy, Inc. GenerAl Borings, Inc. SHEET 1 OF 1 Z
LIENT: P. 0. BOX 7135 PROSPECT. CONN. 06712 HOLE NO. B-

.;ONTRACTOR PROJECT NAME LINE

GBI #723 Cleveland Brook Reservoir Dam ____________

.jREMAN-L)RILLER LOCATION S.TAFION

D.T. E.P. Hindsdale, Massachusetts

INSPECTOR OFFSET

J.B._______________ ___________ _

GRO~OWTROSRAIN CASING SAMPLER CORE BAR. qlatt F~n.,h

AT- 2 FT. AFTER 0 HOURS TYPE HW SS DATE 9/20 9/21/76

SIZE I.D. 4" ~ SURFACE ELEV.
AT - FT. AFTEM HOURS HAMMEIER WT. - SWLjS. BIT GROUND WATER ELEV.

HAMRFALL -

CASING SAMPLE FI ER6 CORINGIKA FIELD IDENTIFICATION OF SOIL
SLOWS - ON SAMPLER TIME OR HANG RMRSNC.OL.LSSF

SPER DEPTH (FORCE ON TUBEI PER FT. CONSIST. DEPTH WEAS WATER. SEAM .OS IROFEC

a FOOT NO. TYPE1 PEN REC.1 @EBOT. IMINI) MOIST ELIEV. WASHWATER._SEAMSINROCK._E7_.

*' L)Topsoil & brown coarzc.-Cine -

1 s 4"9"1 .0 9 17115 1 dry sand, little fine gravel.
I dense

- ss 24,12,1 i4.o' 21 ;16 1~ 29 2) Same as sample #1, no toy zoil
I I trace coarse gravel.

3 ss 24 20" 6.0'J1 2~ 7 '91V moist 3)Brown fine-medium sand, littlc
I- I- yel dense silt, little fine-meciur. gravel.

- JIs .24. .3o. 1.2~ 8.111 P pIP) Same as sample #3.
1 1 1 15) Same as sample #3.

24.' ~ 12110.0' 12 _- 1 26 6)1 Same as sample #3, little fill
I I I Igravel.

- 7 s 24-10"112.0'120~ 303 5 1 L.83' Pressed tube 6"-recov.red C.'
____ 12.0'1-12. 5'.

-1 41, -2 7) Same as sariple #6, 10M,! fine-

- -ss 0", =1 .0 r coarse gravel.
15 - - -16.07 Cored cobbles & boul-ers 12.b3'-

18 0- -1 42 -
14.0'. Refuzal at 14.(-, .or I

8 18.0 ?4" cobbles to 16.o'.
____ - -8)Gray-brown fine-Coars.-. sand,

2 -- .2 s ?4" 20.0 27 39 26 .5 trace silt, tr~ce fin,- grnvol.
9)Coarse-fine gra.Vel(aiy .,rs to

10 ss ?4'~ 6' 22 29 FI be washed).

En._ T4_ 91_813 lo)Gray-brown fine_-cn~r.:e
11 ss 24" 12=40 3'~ some couirzc-fin.c krf. -, little

2-silt.
__ ?7 77__17- 7 1 l1)Gray-brown coarse-rin,

some fine-mediumn grSVLl, trxC,
12 247_f'7 2=0' 22 _f2_ f 12 7 moist silt.

mediuz No recovery 24.01-205.0'.

- ~ ~ ~ 1 ~ W T ~ * ~ mit1) Same as sar..pl , s::
-dense coarse gravel.
__1 15 17_ __ _ 13) Coarse gravc-I in zpoGcl tils.

- r ~14) Gray'-brown fin -mediur .-'na
LL 2" 4, 16 19 17graltte lt, little ±ine-r. fu~.

~' ' ~6.0~ 15) Salle as samsple #114. :r
15 15 -- - BOB 16) sa as ssnflc #1!,.

- - - -- - __ DID OF BOPIN2j 36.0' .Yi

TYPE OF SAMPLES-TTLFOTG
D DRY W'WASHL.D C.COREO A-AUGER UP'UNOISTJIWEO PISTON EA TORTAG FOOTAGEFT

UBSIJNDISTURBIEO SALL CHECK VT -VANE TEST ERHBRN T
PROPORTIONS USED TRACE 0.1% LITILE-1O-20% SOME z20-36%. AND-3.350% ROCK CORING - FT,

APPENDIX B-47
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CLIENT: Metcalf & Eddy, Inc. General Borings, I=nc SHEET_____ OF 1
P. 0. BOX 7135 PROSPECT. CONN. 06712 HOLE NO. B-6-

CONTRACTOR PROJECT NAME LNE
GMI #723 Cleveland Brook Reservoir Damn -_-'"_"___

SREMAN-ORILLER LOCATION STAIION
F.C. B.C. Hinsdale. Massachusetts ___"_"_"_,_.

INSPECTOR OFFSET

GROUNO WATER OBSERVATIONS CASING SAMPLER CORE BAR. Fl,,bh
AT 175' FT, AFTER HOURS TP HW SS 9 16/

SIZE 1.D. - ~ _____ SLSF,,LE EL1EV. __________-
AT FT. AFTER - HOURS HAMM.ER WT. _~ 00 Ls. BIT GROUND WATER ELEV.

H AMME R PFALL __-

CASING SAMPLE BI.OSiPFtd CO ING ESTYSRI
CABLOS SA- - ON SAMPLEW R 6' TIE O HA FIELD IDENTIFICATION OF SOIL
BLOWS ON SA MPNR TIME OR, CHANGE

PIER DEPTH FORCE ON TUBE PER FT. CONSIST. DEPTH REMARKS INCL. COLOR. LOSS OF
PEOTR O ~P E RE T OROT ON TU~ E N) R IST. CO E WASH WATER. SEAMS IN ROCK. ETC.

1) Brown fine sand, little silt,
I Iss 124 23"= 7~ 10 10 dry little medium-fine grl.vtl.

mediu 2) Brown fine sand, UtA.L. ;i it
2 ss 24" 16

'  2.7 0 dry and coarse gravel.
Svey denst ..3) Brown fine sand, litth lt, ."

ss 124 13" 6.0'123 21 24 30 " trace nediu -coarse jr:v. 1.
I) Brown fine sand, litt. ilt"

4 ss L49" 14, 1 
8.0i) 21 "trace fine-medium grav"1.

1 - 5) Brown mediunK-ccrsfe -,.,Li
10 5 ss ill," 1" 10.0'121 AQ 62 wet -silt, trace melium-cOurs., gt:v. •

ve dens( 6) Brown fine-medium san:, tr c-.
6 ss 1214 5" 12.0' 37 4 9 7 7 " coarse gravc.l.

7) Brown fine-meiw,, cwd, I,,,..
7 ss 211 14.0' 31 21 27 38 " fine-medium grav,.

15 ..8) Brown mediuz-fine uinI, ..tt" -
5 _ss _- 0' 10 "' 3 7- 30 silt, trace fine-nediu,,::v-h

9) Brown-Uray fine-mejul,:: .w ., ,..- .-
-: s 2" - " .O' .9 1.8 27 26 little silt, tru(e ne':iw.-z. :

gravel.
0 -;N-oTE:Cored n.'-l9,5', ' "

- _ _ " 22 0' _ W wetinto boulder, r &.a cusing to0"l ss _24" 8"_ 122.0' 13 14 17 28 wet 20.0', recovered 1.5'." """'"

I s dense 10) Brown fine-medium swi.,, ll. -. ',
11 ss 24' i0' 2h.O' 16 17 23 26 _ " silt, trace fine-med. ,:'v .1.

25 2011) Brown fine san-!, LittL, .ilt,
12 ss 24" 77" 2".0' 2 3 __9 _774 wet trace meriu-coarse gravel.

Vesy dens( 12) Brown fine cand, litt. .ill
13 ss 24" 14

" 
2b.0' 31 '47 56 59 trace medium-fine grav,.- '

1 13) Brown fine-mediLu,, . , 1 le-
30 14 ss 2" 115 silt, trace mediun-c~rr, "'.

-EoB 14) Brown-grLy fine-, ,. i:..
-.. - little -ilt, trace n,'.,,i .. - ,

- gravel, ', .

35. -" - -.-.- ". -°-

TYPE OF SAMPLES- 
TOTAL FOOTAGE

D ORY WIWASHED CCORED A-AUGER LIPUNOIS7URBED PISTON
UB-UNDIStURBED BALL CHECK VT =VANE TEST EARTH BORING' - - F 1.

PROPORTIONS USED TRACE.O.IO% LITTLEIO-20% SOMEr20"35%. AND35-6% ROCK CORING -T'

APPENDIX B-48
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" ,ENT: etcal & Eddy, Inc. Gene m. SHEET OF 1 -

P. 0. BOX 7135 PROSPECT, CONN. 06712 HOLE NO. B-7

.ONTRACTOR PROJECT NAME LINE

"* , GBI #723 Cleveland Brook Reservoir Das "___"___._
iREMAN-ORILLER LOCATION I qTA N

F.C, B.C. Hinsdale, Massachusetts ,,_"_""_"_"_"_
INSPECTOR OFFSETJ.B. __ __ __ _ __ __ _ __ __ _ __ __J

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. C,..r Fin.sh

AT 6.25 FT. AFTER __H____OURS TYPE HW SS DATE 9/15 9/15/76
SIZE I.D. 4 - SURF..CE ELEV.AT FT. AFTER HOURS HAMER WT. - . 00 LBS. BIT GROUND WATER ELEV. . '
HAMMER F AtLL

CASING SAMPLE SLOWS ' rCORINC DENSITR FIELD IUENTrFICATIOJ OF ST>L
- BLOS ON SAMPLER TIME OR CHANGE
C PER DEPTHFORCE ON TUBE PER FT CONSIST. DEPTH REMARKS INCL. COLOR. LOSS ,'""

P EPTH WASH WATER. SEAMS IN ROCK. ETC.0 FOOT NO1 TYPE PEN REC. @ SOT.(MIN.) MOIST ELEV. 1Brwfnsad itl____-_.._

I I I 11) Brown fine sand, LittlT =ilt
a77s 24- i'4" 2.0' 3 2 13 1 2 dry little fine gravel and tre- rcoD- .

I loose 2) Brown fine sand, littL, . -t"
2 ss 24" -4 .' 2 3 9 dry 4.5' trace fine gravel.

5 mediu ..3) Tkrown fine sand, littL I jlt,
3 ss ?4" 0 77 moist trace fflnc-cUarsc graV. I,,-.

dense roots mixed.
I ss 2" '13',1 2- 27. 1 moist 4) Brown medium-coarse sar.:,

veiy densE trace fine-medlum, gravrl.
10 - 5 ss 2T7 16' 1070' 10 17 16 U. moist .5) Brown fine sand, lattle .ilt

I mediu trace tine-medium eray..
" sL .; 13 12.0' 10 13 12 I4 wet 6) Brown finu zano, litti. "iJt

medium trace fine-coarse gravel.
- ss 2 ' 7 1 3 3 13 -7 " 7) Brown fine sand, littI. slit

15 L3 little fine-coarse grav, l.
ss 24"ib .' J-0 IO Lo. U - wet 78) Brown fine sand, littl,- ::ilt

I__ dense little medium-coaxse grntrl.
9 ss 24" 1 16.011' 1 15 10 14- wet 9) Brown fine-medium sanu, litt e

- medium silt, trace medium-coarsf 1 ,ave '
0. !7 sL -- 14" 20.01 9 12' 1 17 wet 20. O 10) Brown fino-medium zj:: 1,I dense little silt, little finu-co:,"'

11i ss 2" 1" 22.0 13 7 3 41 wet gravel.
-m ve-y dens( 1-) Gray-brom ftine-r.e,,!ixL Ua

12ss -2 'ii_ 24.01 27 34 49 61 " little silt, trace fine-coarse
53ss -2 -250 27 i. " 25.0 gravel.

-'- - - - OB "12) Gray-hrown redium,-corx., "
sand, trace fine-medit., gr~tv'l,
little silt.

-"- - 13) Gray-brown medium-co r"
30 sand, trace me iur,-coar : ..vc .

END OF BOI., 25.0' .;1

Intalled on' 1hezomstcr ,t.

-35 -- 18.0'

I f'Lp OF SAM PLES .. .. F

D.URY W.WASFIED C-CORED I A UPLWUNOISTUJRBEID PISTON
US:UNDISTURBED BALL C,,ECK VT -VANE TEST EARTH fBORING FT.

PRLPCRT ONS USED TRACE.,-10% LITTLE,10-20% SOME-20-35%. AND-,5-3"0% FFCCK CORING F 1.

APPENDIX B-49
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CIN Metcalf &Eddy, Inc. Gefleral ]Bonng, Inc. SHEET 1 OF 1

N. HOL NO. B--8"•

P. 0. BOX 7135 PROSPECT. CONN. 06712 HOLE NO. B-8

.ONTRACTOR PROJECT NAME LINE

GBI #723 Cleveland Brook Reservoir Dam -°-_._-__"_'._ _

jRFEMAN-ORILLER LOCATION ION
D .T . E .P . Hinsdale, Massachusetts ._"."_"._ _"._

INSPECTOR OFFSET

J. B._________________ _____________

GROUND WATER OBSERVAIONS CASING SAMPLER CORE BAR. F,-,, F~sh

A__T FT. AFTER 24 HOURS TYPE HW SS DATE 9/16 9/20/76
SIZE .D. 4. . _ SURFACE ELEV.

AT- FT. AFTER HOURS HAMMER WT. 0 LOS. BIT GROUND WATER ELEV.
HAMMER FALL 181, _ ___ ___

CASING SAMPLE F"DW P ER 6A CORINGF STOTA
BLOWS ON SAMPLER TIME OR CHANG FIEL IDENTIFICATION OF SOIL

PER OEFTH FORCE ON TUPER ER FT CONSIST. DEPTH REMARKS INCL. COLOR. LOSS OFWASH WATER. SEAMS IN ROCK. ETC.
FOOT NO. TYPE PEN REC. BOT. ___ 6.12 (MIN ,1 MOIST ELEV. _I - .M 1) Topsoil and light brown fll'!.

I ss 2 ' 2.0' 9 U 10 13 dry medium sand, trace silt, '.I.CC
mediun fine gravel.

2 ss 24" 0' 4T .' 1 5 21 32 dry 2) Same as s ,nmle #1, tr u: :.,-d
- 1 vey densc .. ium gravel.

- 3 _7 2 0 7716 9 " 3) Gray-brown fine-me liun, z.-d,
trac ilt, trace fine-cd ur

ss 2 ' 2" 0 " gravl, trace coarse gravel.
10 -2 4) Same as sample #3, no co.r'¢c10. - ss 2" 1' 0.0' 1 2 2 53 "gravel.. . , ,

5) Same as zarple A.

I eiy densi trace coarse sand, trace slt,

some fine-coarse gravel.
15 7 ss 24" 16" 15.0' 2 52 " NOTE: Refusal at 11.0', ccrd

" obbles to 13.0'
8 ss 24' 18' 17.0' 2 36 39 __0 " 7) Brown fine-medium sand, tra,_

silt, some fine-medi un gravel.
- ss 24" 19" ' i 20 1 12 moist 8) Brown-gray fine sand, some

- mediu silt, come fine-me u:, r'cl."-

157-2
" 

_Z 21.0 12_ U i 1 9) Brown fine-medium s:and, traco
silt, little fine-medi ;'vI'l

1-1 ss 24" 6" 2.0' 6 8 5 5 " 10) Brown fine-mediur s;And1, lit Ie
silt, little fine gravel, tince- ,ssT2W " 0 8 8 7 _8 fractured rock.

-- 11) Brown fine-meium sand, it lo _
121 s 124" 3 14 0 1 wet silt, little fine-medium r:el

mediu Note: No recovery at 25.0'.
13- ss 124 2.0 12) Brown fine-medium san

:
, lt' Le

3- 1 s 1 1 1 fine-medium gravel, trace s.lt. '14fi ss 124" 3" 31.0 8 129 21 1 1 wet 1 "3) Same as sample #12. , ".-.-

I I I dense 14) Same as sample #12.
15- ss 24' 1' 33.O 12 L6 15 l7 15) Same as sar.ple #12.

J- 16) Same as sample #12, so.~,
35 - 16 s " . 1 9 20 3 wet 5.0 coarse gravel.

- - ve dens EOB END OF W0l.G 35.0' C.il-

Installed three Piezometerc
1st 32.0' 2nd 20.0'

TYPE OF SAMPLES TOTAl. FOOTAGE
O,DY W.WASHED C.COREO A-AUGER tIP'r(INDISTURDEO PISTON A I _

UOtUNDISTURFlED BALL CHECK VT -VANE TEST EARTH BORING FT
P R O P O R r IO N S U s E O T R A C E .O - 1o % L I T T L E .1 0 -2 0 % S O M E -2 0 -3 6% , A N OD 5 O-3B R O C K C O R IN G ,_ _. . ...,_.'.

APPENDIX B-50
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APPENDIX C

SELECTED PHOTOGRAPHS OF PROJECT

LOCATION PLAN Page No.

Location of Photographs C-I

PHOTOGRAPHS

No. Title Page No.

1. Overview of Dam From Right Abutment iv
2. Crest of Dam From Left of Dam C-2

3. Riprap at Upstream Face of Dam C-2
4. Downstream Face of Dam Viewed From Right Side C-3 0
5. Reservoir Drain and Drainage Pipe Outlet at Toe of C-3

Dam
6. Observation Wells on Downstream Face of Dam Near C-4

Right Abutment
7. Seepage and Flow Measuring Pipe on Downstream Face C-4

of Dam Near Right Abutment
8. Intake Gatehouse (Control Tower) for Water C-5

Transmission Main

9. Interior of Gatehouse C-5
10. Valve Chamber on Water Transmission Main C-6

Downstream of Dam
11. Headwall for Blow-Off From Transmission Main C-6

Valve Chamber
12. Upstream Face of Dike A From Dam Right Abutment C-7
13. Crest and Downstream Face of Dike A From West End C-7
14. Overview of Dike B and Overflow Spillway From West C-8

End
15. Riprap Protection of Overflow Spillway Invert C-8
16. Spillway Weir From Downstream of Dike B C-9
17. Seepage Downstream of Spillway Discharge Apron C-9
18. View Towards Spillway From Downstream C-10
19. Overview of Dike C From East End C-10

S '°
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APPENDIX E
INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMSI
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